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1.0 Introduction

This document represents the Field Sampling Plan (FSP) for the Remedial Investigation (RI)
at the Martin Aaron, Inc., Superfund Site, Camden County, New Jersey. CH2M HILL
prepared this FSP in accordance with Work Assignment (WA) No. 953-RICO-02MN, under
Response Action Contract (RAC) No. 68-W6-0036 with the U.S. Environmental Protection
Agency (EPA) Region V1. This FSP is a companion document to the Revised Work Plan,
Martin Aaron Remedial Investigation/Feasibility Study (Work Plan, prepared by CH2M
HILL, April 2001).

This FSP consists of the following;:

» Section 1 describes the site location, project history and presents a general overview of
the RI field activities.

» Section 2 describes the objectives and approach for the sampling program, including
contaminants of concern and the analytical program.

» Section 3 provides the general technical guidelines and procedures to be followed by the
field personnel conducting the RI. This section also identifies the sample management,
sample custody procedures and quality assurance/quality control (QA/QC)
requirements for sample collection, handling and shipping.

* Section 4 provides the task-specific sampling procedures for the field personnel. This
section includes the analytical objectives, sampling equipment and sampling
procedures.

¢ Appendix A includes the Standard Operating Procedures (SOPs) for performing the
sampling tasks, calibrating the equipment, and completing project forms.

e Appendix B provides examples of the project forms that will be used during the RI to
document sampling data and field changes.

1.1 Site Background

Information in this section was obtained primarily from the report entitled, Draft Remedial
Investigation Report (RI Report, dated June 2000), prepared by L. Robert Kimball and
Associates, Inc. for the New Jersey Department of Environmental Protection (NJDEP).

1.1.1 Site Location and Description

The 2.4-acre Martin Aaron site is located at 1542 South Broadway Street in the City of
Camden, Camden County, New Jersey (Figure 1-1). The property is identified as Lot 1 of
Block 460 in the Camden County Tax Assessor records for the City of Camden (see Figure 1-
2A).

The property is situated on relatively level land in an area of mixed industrial and
residential zoned properties. The site is roughly rectangular with about 309 feet adjoining
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the east line of the South Broadway Street right-of-way and about 334 feet adjoining the .
west line of the Sixth Street right-of-way (see Figure 1-2A). A junkyard (Lots 10 and 4) and

Everett Street are located north of the Site. A food processing company (Comarco) is located

south of the site (Lots 26 and 3). During summer months, the site is mostly covered by

dense vegetation.

Access to the site is restricted by a chain-linked fence with a locked gate. The main
structure, formerly located at the southwest portion of the Site and occupied by the Westfall
Ace Drum Company (Wadco) was demolished (except for the concrete floor) by the City of
Camden in November 1998, Three underground storage tanks (USTs) were formerly
located in the processing area just north of the former structure, and one UST was located
east of the former structure. These USTs and associated contaminated soil were removed by
the NJDEP during the spring and summer of 1999. In addition, five above ground storage
tanks (ASTs) associated with the former operations were removed by the NJDEP prior to the
start of RI activities in 1997. The remaining concrete floor of the former building contains a
number of floor drains that led to three former settling basins. According to former site
operators, all three basins reportedly received drum rinseate waters from site operations,
and discharged to the Camden County Municipal Utility Authority (CCMUA) sanitary
sewer system (although the actual discharge for basins 2 and 3 remains unknown).
According to the RI Report, Basin 1 was removed by the NJDEP during UST removal
 activities in 1999.

The only remaining surficial structure, formerly occupied by Rhodes Drum Company, is
located in the southeast portion of the lot (see Figure 1-2A). According to the RI Report, one
processing vessel and a single skimming basin (basin 4) were located near the east end of
the building, and were removed by EPA in the winter of 1999. The basin received drum
rinseate effluent from Rhodes Drum Company operations and discharged to the CCMUA
sanitary sewer system, following pre-treatment activities. The remaining portions of the
Site were historically used for drum storage, and consist of paved and unpaved surfaces;
these areas are predominately open. Most or all of the stacked drums were removed by
NJDEP.

An additional property of concern is located west of the Martin Aaron property, at 1535
South Broadway Street (Lot 15, Block 458), and is owned by the South Jersey Port
‘Corporation (SJPC). The SJPC property was formerly leased to Wadco, which used it for
office space and drum receiving/sorting. Three commercial buildings occupy the lot, with
the remaining acreage consisting of paved and unpaved lots (see Figure 1-2B).

The site overlies the most productive source of groundwater in the Camden area, the
Potomac-Raritan-Magothy (PRM) aquifer system. There is hydraulic interconnection
vertically throughout the PRM aquifer system in the Camden area. Public water-supply
wells tapping the PRM aquifer system within 4 miles of the site provide water to
approximately 105,000 persons. The nearest of these wells is a Camden City well located
approximately 1.75 miles to the east-northeast.

1.1.2 Site History

Various companies, including Martin Aaron, Inc., used the site for drum recycling for
approximately 30 years. Historically, Kifferty Morocco Manufacturing Co. operated a
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tannery at the site from 1887 until 1908. Castle Kid Company purchased the property in
1908 and manufactured glazed leathers until the City of Camden seized the property for tax
delinquency in 1940. Benjamin Schmerling bought the property in 1940 and leased portions
to H. Preston Lowden Co. for wool and hair blending and to American Chain and Cable
Company-PA Lawnmower Division for manufacturing. Martin Aaron, Inc. purchased the
property from Benjamin Schmerling in 1969, and operated a drum reconditioning facility
until 1985 under the name Drum Service of Camden. In 1985, Martin Aaron, Inc. sold the
business to a corporation jointly owned by Westfall Ace Drum Company (Wadco) and
Rhodes Drum Co, two major clients of the former Drum Service of Camden. Wadco
occupied the majority of the facility and ceased operations in March 1995. Rhodes Drum Co.
operated at the building near the southeast corner of the site until they ceased operations in
1998. Itis reported that a trucking company recently used the property for the storage and
transfer of trailers and parking of automobiles. Martin Aaron, Inc. still owns the property.

Previous Investigation Findings

Numerous areas of concern have been identified at the site. The processing rooms, where
drums were drained, pressure-washed with caustic solutions, and rinsed, are major areas of
concern. The residues from drum contents, rinseate runoff, and steam blowdown were
collected in drainage tanks and floor drains. There was a baghouse for dust collection from
drum sandblasting and a paint booth where oil-based paint was applied. Various ASTs and
USTs were also associated with the site processes. The outdoor paved and unpaved
portions of the property were used for drum storage. Leaking roll-off containers and drums
had been observed on the site. The NJDEP confirmed reports of disposal, observed buried
drums of hazardous waste, and found contaminated soils at depths below the water table.
Numerous sampling events conducted by the NJDEP between 1986 and 1998 identified
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs) and
inorganic constituents in site settling basins and drums, as well as soil and groundwater.
The highest concentrations of these constituents were detected near the drum processing
areas where the settling basins are located.

The NJDEP RI was conducted in three phases (May to September 1997, September to
November 1998, and December 1999 to March 2000) and included the following major
components:

* Site reconnaissance and professional assessment/evaluation of the structural stability of
buildings requiring invasive investigation;

#  Geophysical investigation over the yard area of the Martin Aaron property, using
magnetics, electromagnetics (EM) and ground penetrating radar (GPR);

e Soil investigation including the drilling and sampling of soil borings (with prefix “SB”)
on the Martin Aaron and SJPC properties, and the excavation and sampling of test
trenches/pits (with prefix “TP”) on the Martin Aaron property;

* Hydrogeologic investigation, including the installation, development, and sampling of
14 monitoring wells on the Martin Aaron property (designated MW-1S, -1M, -2S, -2M, -
35S, -3M, -55, -6S, -75, -95, -9D, -10S, -115 and -11M) and two wells on the SJPC property
(designated MW-4S and MW-8S5), as well as Hydropunch® sampling (note that the
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shallow wells are approximately 15-25 feet in depth and the mtermedlate wells are
approximately 55-65 feet in depth);

» Sediment investigation (with prefix “SD”) which included sampling of an operating
skimming basin at the Rhodes Drum facility and an abandoned settling basin inside the
former Martin Aaron complex; and

+ Site mapping and surveying.

The following sections (Items 1 through 3) are summarized from the RI Report.

1. Former Disposal Areas and USTs

Soil and sediment samples collected from former basins were found to contain chlorinated
and aromatic VOCs and metals at concentrations above the NJDEP soil cleanup criteria. Soil
and groundwater samples collected in the vicinity of the former USTs located near the
former Martin Aaron building found evidence of impacts attributable to past leaks and
spills. However, during the summer of 1999, the NJDEP completed a removal action of all
on-site USTs and associated soils, so these impacts have likely been mitigated to a
significant extent.

2. Soil Conditions

Seventeen (17) VOCs were detected in site surface and/ or subsurface soils at concentrations
exceeding the NJDEP soil cleanup criteria. The primary VOCs of concern include 1,2-
dichloroethane, 1,2-dichloroethene (total), 1,2-dichloropropane, benzene, tetrachloroethene,
toluene, trichloroethene, vinyl chloride and xylenes (total). Several chlorinated VOCs are
present across the entire Martin Aaron property and extend beyond the property
boundaries to the northeast, east, and possibly south. Aromatic VOCs detected at
concentrations in excess of NJDEP soil cleanup criteria are generally located around the
former USTs immediately north of the former Martin Aaron building, and in the area
northeast of the Rhodes Drum building.

Twelve (12) SVOCs were detected in site surface and/or subsurface soil at concentrations
above the NJ soil cleanup criteria. The SVOCs of concern generally include
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-
ethylhexyl)phthalate, chrysene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene and
naphthalene. The majority of total SVOC results in excess of 150 mg/kg were identified on
the Martin Aaron property extending beyond the property border to the northeast, and in
the northern portions of the SJPC property.

Pesticide compounds of concern include aldrin, dieldrin and heptachlor found in site
surface and subsurface soils. The highest pesticide concentrations were identified in soil
borings located immediately north and east of the former Martin Aaron building and
immediately north of the Rhodes Drum building with contamination in excess of 100 times

~ the current NJDEP Residential Direct Contact Soil Cleanup Criteria (RDCSCC).

Total PCB concentrations in excess of the NJ soil cleanup criteria were detected at several
sampling locations on the Martin Aaron property. Total PCB concentrations in samples
from the SJPC property did not exceed the NJDEP soil cleanup criteria.
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Metals of concern include arsenic, beryllium, cadmium, chromium, copper, lead, thallium
and zinc, which were found in site and off-site surface and subsurface soils at concentrations
above the NJDEP soil cleanup criteria. The horizontal extent of metals contamination
possibly emanating from the site has not been fully delineated to the west, north, east, south
or southeast.

3. Groundwater Conditions

The VOCs found in the shallow portion of the PRM aquifer system consist of both aromatic
VOCs (benzene and xylenes) and chlorinated VOCs (tetrachloroethene, trichloroethene, and
1,2-dichloroethene). Aromatic VOCs were found at the highest levels in wells MW5S,
MW?7S, and MW?2S while the highest level of chlorinated VOCs were detected in wells
MW?7S and MW5S. Only one VOC (tetrachloroethene) was found above the NJDEP
groundwater quality standard (GQS) in groundwater samples from the intermediate wells.

The SVOCs found in samples from the shallow wells consisted mainly of naphthalene in
MW1S and MW2S. Only one SVOC (bis[2-ethylhexyl]phthalate) was detected above the
NJDEP GQS in one intermediate well (MW11M).

Metals at levels above the NJDEP GQS were detected in all monitoring wells (shallow and
intermediate) during each sampling round. In general, metals at concentrations above the
NJDEP GQS were more prevalent and at higher concentrations in the shallow groundwater
zone. The most common analytes detected above the NJDEP GQS included aluminum,
arsenic, iron, lead and manganese. Each of these analytes were found to be relatively
widespread in the site surface and subsurface soils.

Pesticide and PCB contamination in the shallow groundwater zone was limited to one
occurrence of aldrin in MW6S, one occurrence of dieldrin in MW11S, and one occurrence of
total PCBs in well MW6S. No pesticide/PCB compounds were detected above the NJDEP
GQS in samples from the intermediate wells.

4. Radioactivity

Radioactivity was tested for but not detected in groundwater samples at the site. No site
soils were tested for radioactivity (personal communication with Richard Robinson, EPA
Remedial Project Manager [RPM] for the Welsbach Superfund Site, May 31, 2001).

1.2 Overview of the Field Investigation

‘The field investigation was designed to evaluate the impact of former site operations,

especially drum washing operations and residuals, on the surface and subsurface soils and
on groundwater and building materials in the Rhodes Drum building. The specific
investigation objectives were developed based on observations during the site visits, current
site conditions, available information on past activities and suspected source areas, available
soil and groundwater analytical data, and discussions with EPA. The general objectives for
the field investigation are to:

o Define the nature and extent of the contamination in surface and subsurface soil and
groundwater to support the assessment of potential risk to human health and the
environment, and to determine whether remedial actions are necessary.
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e Determine whether nonaqueous phase liquids (NAPLs) and radioactivity are present
around the identified potential source areas (e.g., former settling basins, processing
rooms, ASTs, USTs, and outside drum storage areas) such that remedial action
alternatives can be evaluated.

»  Collect site-specific geologic and hydrogeologic information necessary for the evaluation
of risk and remedial action alternatives.

¢ Perform a structural analysis of the Rhodes Drum building to ascertain if persons or
vehicles accessing the building could cause any health and safety risks. If the Rhodes
Drum building is deemed safe to enter, CH2ZMHILL will determine if contamination
exists in the building that may pose potential risks to human health and/or affect the
future actions for the building.

To achieve these objectives, the collection of environmental samples and the performance of
other characterization activities will be conducted under the following RI tasks:

» Mobilization (Section 4.1) - This task consists of constructing support facilities,
mobilizing the equipment to the site prior to the field activities, and establishing the
field office.

e Perform Site Reconnaissance (Section 4.2) - This task consists of obtaining information
on the structural integrity of the Rhodes Drum building, well inventory, property
boundaries and utility right-of-ways, and historical land use, to refine and verify some
assumptions made during scoping of the field investigation.

» Conduct Geological Investigation (Section 4.3) - Sample data generated during this task
will help define the current nature and extent of soil contamination. Lithologic and
geotechnical data will be collected to evaluate contaminant fate and transport, potential
site risks and remedial alternatives.

e Conduct Hydrogeological Investigation (Section 4.4) - Data generated during this task
will be used to develop a conceptual model of the aquifer system, help define the nature
and extent of groundwater contamination, and evaluate contaminant fate and transport,
potential site risks and remedial alternatives.

* Demobilization (Section 4.8) - At the end of the field work, personnel, equipment, and
supplies will be demobilized from the site.

Other field investigation-related activities associated with the RI and addressed in this
document include: sample management; documentation; quality assurance requirements;
reporting, and; disposal of investigation-derived waste (IDW).
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2.0 Sample Network Rationale

2.1 Project Objectives

The field investigation was designed to evaluate the impact of former site operations,
especially drum washing operations and residuals, on surface and subsurface soils,
groundwater and building materials in the Rhodes Drum building. Based on the existing
information and suspected source areas, the specific sampling and objectives for each medium
are as follows:

» Surface soil samples will be collected to help determine the extent of surface soil
contamination remaining at the site since the previous investigations and removal of
various site structures (basins, USTs, etc.) were performed by the NJDEP and EPA.

» Subsurface soil samples will be collected to help determine the lateral and vertical extent
of contamination and to help determine if the contaminants are present at levels that may
pose risk to human health or the environment and require possible remedial actions.

» Surface and subsurface soil samples will also be screened and analyzed in a laboratory for
the presence or absence of nonaqueous phase liquids (NAPLs).

e Surface and subsurface soil samples will only be screened in the field for the presence or
absence of radioactivity. Laboratory analysis for quantity of radioactivity will not be
performed.

e Groundwater samples will be collected to help determine the vertical and horizontal
extent of contamination within the upper PRM aquifer system that can be attributed to the
site.

o Site-specific stratigraphic, hydraulic, and chemical information will be collected to
develop a conceptual model of the site, which will be used to evaluate contaminant fate
and transport and potential remedial alternatives.

» A structural analysis will be performed to determine whether the integrity of the Rhodes
Drum building will allow investigation operations to be undertaken. If conditions allow, a
combination of wipe and chip samples will be collected to determine if residual
contamination exists in the Rhodes Drum building that may affect the future actions on
the building.

2.2 Project Approach

Extensive investigation has been conducted at and in the vicinity of the site by EPA and
NJDEP. These data were reviewed and used to build a conceptual model of the existing site
conditions. However, since the data were collected, the soil and structure removal actions
have disturbed some areas. In addition, comparison of the existing data with the EPA’s
generic soil screening levels indicates that the limits of the soil contamination have not been
defined. Some data quality deficiencies were also noted. Also, data gaps were identified
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relative to groundwater flow directions and limits of contamination. Thus, additional soil and
groundwater sampling have been identified as requirements to fill in data gaps. Additional
sampling will further delineate the nature and extent of contamination by including
additional areas for evaluation. Geochemical and engineering data will also be collected to
evaluate contaminant fate and transport and potential remedial alternatives.

The sampling program defined in this FSP addresses four different types of media (surface
soil, subsurface soil, groundwater) at the Martin Aaron site. Table 2-1 provides an overview
of the proposed sampling approach. The rationale for selection of the sampling locations is
presented in Sections 3.2.2, 3.2.3 and 3.2.9 of the Work Plan.

2.3 Analytical Program

In developing the chemical analytical program for the Martin Aaron site, the project objectives
identified in Section 2.1 above and the following three elements were considered:

¢ Identification of target compounds and associated degradation products with respect to
historic operations, chemical usage, and the results of previous investigations.

* Determining appropriate and acceptable analytical methodologies that meet the data
quality objectives (DQOs), including site-specific applicable, relevant and appropriate
requirements (ARARs).

* Determining an effective analytical program with appropriate QA /QC requirements such
that site sampling locations and frequency are optimized.

2.3.1 Contaminants of Concern

The contaminants of concern (COCs) are defined as those most likely to contribute a risk as a
result of exposure. Based on the results of the previous investigations conducted by NJDEP
and EPA, the primary COCs include VOCs (primarily 1,2-dichloroethene, tetrachloroethene
and trichloroethene) and metals (primarily arsenic, cadmium, mercury, selenium, barium,
chromium, and lead). In addition, SVOCs and pesticides/PCBs will be analyzed to confirm
the findings of the previous investigations and to determine the potential risk related to
exposure to these analytes. Groundwater samples will be analyzed for various additional
parameters (see Table 6 of the QAPP) to evaluate if existing aquifer conditions are conducive
to natural attenuation of site-related compounds.

2.3.2 Program Objectives

Previous investigations conducted by NJDEP and EPA indicate that some VOCs and metals
are present in soil and groundwater at levels greater than the NJDEP’s soil and groundwater
criteria. Additional information is necessary to define the full extent of the contamination and
its impact on human health and the environment. The extent of soil contamination will
initially be determined using the lower of the NJDEP criteria and EPA generic soil screening
levels. The extent of groundwater contamination will be evaluated using the lower of the
NJDEP and EPA water quality criteria.

The overall RI objectives are to: 1) characterize the nature and vertical and horizontal extent of
contamination in soil and groundwater; 2) identify potential contaminant source areas;
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3) assess human health and ecological risks posed by the contamination, and; 4) develop and
evaluate remedial alternatives to mitigate the risks posed by contaminated media. The data
generated during the Rl and associated analytical program will be used to achieve these
objectives.

2.3.3 Contract Laboratory Program (CLP) Analysis

Early in the week prior to the collection of samples requiring CLP analysis, EPA's Regional
Sample Control Center (RSCC) will be notified of the expected date of shipment and
anticipated sampling duration, approximate number of samples to be collected, the sample
matrices, the required analyses, and the analytical turn-around-times. Only when results of
the radioactivity screening yield negligible levels will CH2M HILL collect the samples as
scheduled and ship them to the CLP laboratories identified by the RSCC. The RSCC or
Contract Laboratory Analytical Services Support (CLASS) personnel, as directed, will be
notified of sample arrival on the day of shipment or at the start of the next business day.
CH2M HILL will use EPA’s Field Operations Reporting Management System (FORMS) II Lite
software program to assist with sample tracking.

Surface and subsurface soil samples (and associated QA /QC samples) will be analyzed by the
assigned CLP laboratory for Target Compound List (TCL) VOCs, SVOCs, pesticides/PCBs,
and Target Analyte List (TAL) metals using EPA Statement of Work (SOW) OLM04.2 (for
organic target compounds) and 1LM04.1 (for inorganic target compounds).

Groundwater samples (and associated QA /QC samples) collected from the monitoring wells
and the municipal well will be analyzed by the assigned CLP laboratory for TCL low
concentration VOCs, SVOCs, and pesticides/PCBs and TAL metals (total and dissolved)
analyses using EPA SOW OLC03.2 (for organic target compounds) and ILM04.1 (for inorganic
target compounds). Aqueous waste samples (from the on-site storage tank) will be analyzed
for the same parameters.

The analyte lists and required reporting limits for the CLP-laboratory analyses shall be those
specified in the above mentioned EPA SOWs and are presented in Tables 4 through 7 of the
QAPP. The comparison of the analytical method quantitation limits and the risk-based
screening levels on these tables indicate that the proposed analytical program is adequate for
assessing potential risks to human and ecological receptors caused by environmental
contamination.

The data package deliverables-generated by the CLP laboratories will be validated by EPA
using the EPA Region II data validation procedures. Re-analysis of samples because of QC
problems will be performed, if needed, by the CLP laboratories as required by the EPA SOW
criteria.

2.3.4 Independent Laboratory Analysis

Groundwater samples from about 72 locations (2 sampling rounds of the 22 new wells, 13
existing wells [note that three formerly installed cannot be located] and one City of Camden
well) and soil samples from about 15 locations will be analyzed by an off-site laboratory(ies)
for natural attenuation and geotechnical/ engineering parameters, respectively. The
laboratory(ies) performing these analyses will be procured by CH2M HILL. The natural

3 attenuation and geotechnical/engineering analyses results will be used during the RI and

030401 MA FSP WW FINAL 9
302201



~

Feasibility Study (FS) to assist in the evaluation of contaminant fate and transport, remedial
technologies and remedial alternatives potentially applicable to the site. Table 6 in the QAPP
provides a listing of these parameters, methods, and respective quantitation limits.

Upon completion of the field work, one or two composite soil samples (collected from the roll-
off containers used to store soil cuttings) will be submitted for waste characterization. These
analyses will include TCLP VOCs, SVOCs, pesticide/ PCBs and metals. The waste soil
characterization analyses will be performed at a laboratory procured by CH2M HILL.
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3.0 General Field Operations

The following sections provide procedures for activities to be performed throughout the
field investigation. The procedures are not task-specific. These activities include sample
management, field documentation, collection of quality control samples, decontamination,
disposal of investigation-derived waste (IDW), and field monitoring.

3.1 Sample Management

The procedures described in this section ensure that once representative environmental
samples are obtained, they will be properly containerized, preserved, shipped, and
otherwise handled in a manner that will maintain sample integrity. The use of these
techniques will ensure that samples are representative of current conditions and will
significantly reduce the possibility of sample contamination from external sources.
Additional information is also provided in the SOPs found in Appendix A.

3.1.1 Sample Identification

A sample numbering system will be used to identify each sample, including duplicate and
blank samples. Each sample (including field duplicates and blanks) to be analyzed by the
CLP will be assigned a unique CLP organic or inorganic sample number by the RSCC.
Samples analyzed by an independent laboratory will be assigned an EPA sample number
comprised of an assigned Special Analytical Services (SAS) number (if needed) followed by
a unique sequential number. The CLP or SAS number will ensure that the each sample has
a unique name as required by Earthsoft’'s EQuIS Site Management software. The EPA
sample numbers will be provided by the RSCC on printed, self-adhesive labels that will be
permanently affixed to the sample container, with polyethylene tape, to prevent loss of the
label during shipment. The CLP or SAS sample numbers will also be transcribed onto the
traffic report/ chain of custody record (note that sample tags will not be used).

Each sample will also be assigned a CH2M HILL site-specific sample identifier that will
contain a project identification code (identifying “MA” as the Martin Aaron site), sequential
station location, and depth (for soil) or sampling event (for groundwater). The site-specific
identifier will be based on the following system:

s Site - Always MA (included to differentiate from previous investigation locations)

e Station Location (see below)
The station location is the unique name of the sampling location (e.g., soil boring,
monitoring well, etc.). The location name will vary depending on the reason for
sampling and the numeric location number assigned to that location. The two letters at
the beginning of the location name will indicate one of the following types of sample
locations:

— SB - Direct push or auger borings for locations that are being resampled from a
previous RI performed by L. Robert Kimball and Associates (June, 2000).(consistent
in number with borings conducted during previous RI that were also labeled “SB”)

CASTQR/PROY 160849/SmE SPECIFIC PLANS/FINAL Docs\090401 MA FSP WW FINAL 1"

302203



— SO - direct push or auger boring location

— MW - Monitoring Well

— CW - City Well

— DS - Waste Disposal Sample (Solid)
— DL - Waste Disposal Sample (Liquid)

The characters following the two-letter sample location type will indicate the type of
sample collected, and the depth or sample event number, as appropriate. The
designation “SS” will be used for surface soil samples. For subsurface sample locations,
the designation “S” will be used. For groundwater samples, the designation "GW” will
be used. This approach allows for the proper naming of several samples from a single
location (including both soil and groundwater samples from a boring converted to a
monitoring well).

¢ Sample Depth/Event Number- The sample depth or number will consist of a two-digit
number hyphenated to the station location. For subsurface soil samples, this sequence
will indicate the depth that represents the start of the sample interval in feet below
ground surface (bgs). For example the sample depth designation will be “05" for the
sample collected from an interval of 5 to 7.5 feet bgs. For well samples, this sequence
will indicate the number of the sampling event (01 or 02). Note that depths will not be
included for surface soil samples.

*  QA/QC Identifier - Field QA/QC samples will be identified using the following
QA/QC identifiers: D - duplicate, FB - field equipment blank, and TB - trip blank. The
QA/QC identifier for duplicate samples will be placed after the sample depth/number
with which the QA /QC sample is associated. For example, the duplicate of sample MA-
SB2-SS will be numbered MA-SB2-SSD. The field equipment blank and trip blanks are
typically not associated with an individual location, thus the two letter component of the
station location will designated as a “FB” or “TB” and the samples numbered
sequentially.

Several examples for numbering the environmental samples and associated QA /QC
samples are provided in the table below. The following samples are included: the surface
soil sample collected at the SB1 location (Example 1); a subsurface soil sample collected at 5-
7 feet bgs at the SB2 location (Example 2); a subsurface soil sample collected at 5-7 feet bgs in
the boring for monitoring well MW-155 (Example 3); the groundwater sample from the first
round of sampling at monitoring well MW15S (Example 4); the water sample from the
City’s Municipal Well No. 7 during the first sampling event (Example 5), and; a trip blank
and equipment blank sample (Examples 6 and 7).

1 MA SB1 0-0.5ftbgs NA MA-SB1-SS —-
2 MA SB2 5-7ftbgs Duplicate MA-SB2-S-05 MA-SB2-S-05D
3 MA MW15S 5-7ftbgs NA MA-MW158-S-05 —
4 MA MW15S 01 NA MA-MW15S-GW-01 —
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MA Ccwo7 01 Duplicate MA-CW07-GW-01 MA-CW07-GW-01D

MA TB02 NA Trip blank MA-TB02-00 —-

MA FBO3 NA Equipment blank MA-FBO03-00 -

3.1.2 Sample Containers

The contaminant-free sample containers (bottles) used for this sampling effort will be
purchased from an approved vendor. All sample containers for CLP laboratory analysis
will meet or exceed EPA requirements specified in OSWER Directive #9240-05A,
Specifications and Guidance for Obtaining Contaminant-Free Sample Containers (April
1990). The containers used for the non-CLP analyses will be supplied by the CH2M HILL-
subcontracted laboratory and will also meet or exceed EPA requirements specified in
OSWER Directive #9240-05A. Bottles used for the sampling activity are not to contain target
organic and inorganic contaminants exceeding the level specified in the above-mentioned
document. Specifications for the bottles will be verified by checking the supplier’s certified
statement and analytical results for each bottle lot.

Equipment (field) blanks, trip blanks, etc., will be used to monitor for contamination.
Corrective actions will be taken as soon as a problem is identified, and may include:

o Discontinuing the use of a specific bottle lot,

» Contacting the bottle supplier(s) for retesting the representative bottle from a suspect
lot, :

» Assessing decontamination procedures,

» Resampling the suspected samples, and

e Validating the data.

3.1.3 Sample Preservation and Holding Times

Table 3 of the QAPP summarizes the requirements for sample containers, preservatives and
sample holding times. Sample containers will be certified by the laboratories or vendors as
pre-cleaned. Chemical preservatives will be added to certain aqueous samples in
accordance with the QAPP and SOP F.21 to retard degradation during storage and shipment
prior to laboratory analysis. Preservatives will be prepared using reagent-grade chemicals
and added to appropriate samples at the time of collection. Sample bottles received from
the CH2M HILL-subcontracted laboratory will be pre-preserved by the laboratory before
shipment to the field team. In addition to chemical preservatives, all samples for chemical
analysis will be transported to the laboratory in temperature controlled coolers. Ice will be
used to maintain the internal cooler temperature at 4°+2°C during sample collection and
shipment to the laboratory. A temperature blank (consisting of vials containing deionized
water) will accompany each cooler to the laboratory to verify the internal cooler
temperature.

Filtered groundwater may be submitted for metals analyses if turbidity levels can not be
reduced during purging. Filtering will occur in the field during sample collection. Samples
will be filtered through a 0.45-micron filter following procedures in the SOP F.15.
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3.1.4 Sample Handling, Packaging and Shipment .

The sample handling, packaging, and shipping procedures are described in Section 2.3.2 of
the QAPP and SOP A.6. Each sample bottle will be sealed, labeled, put in individual plastic
bags, and placed in waterproof plastic coolers for transport to the CLP or independent
laboratory for analysis. Before samples are put in the cooler, any drains will be sealed with
tape to prevent leaking. Sufficient ice will be placed in the cooler to maintain the internal
temperature at 4°+2°C while at the sampling site and during transport. The coolers will be
packed with an appropriate cushioning material and absorbent materials to prevent
breakage of the sample bottles and to absorb the entire volume of the liquid being shipped.
All sample documentation (i.e., chain-of-custody forms) will be enclosed in a waterproof
plastic bag and taped to the underside of the cooler lid. The cooler lid will be sealed and
custody seals will be affixed to the opposite corners of the cooler and covered with clear
plastic tape. The cooler will then be sealed shut with strapping tape in at least two
locations.

Sample coolers will be shipped to arrive at the CLP or independent laboratories the morning
after sampling (priority overnight) or will be sent by a courier to arrive the same day. For
non-CLP samples analyzed at an independent laboratory, the laboratory will be notified of
the sample shipment and the estimated date of arrival of the samples being delivered.

3.2 Field Activity Documentation and Logbook

Several procedures will be implemented by CH2M HILL to document the location, media,
and parameters of samples collected in the field. These procedures include: maintaining a
bound field logbook to record daily activities, including the acquisition of samples;
preparing a daily report to record the individuals, equipment and supplies involved in each
day’s work; photographing sampling locations (to the extent practicable); completing chain-
of-custody (COC) forms for all environmental samples and field QC samples; maintaining
parameter data generated as a result of sampling activities on file, and; surveying sampling
locations relative to the state datum, and noting on-site drawings with respect to permanent
landmarks or site features. The following sections describe additional sample
documentation methods to be used at the site.

3.2.1 Field Logbook and Daily Reports

A field logbook will be initiated at the start of the first on-site activity (i.e., site
reconnaissance) and will be maintained to document field activities during the RI. The field
logbook will consist of a bound notebook with consecutively numbered pages that cannot
be removed (see SOP A.3). The logbook cover will indicate the following;:

e Site name and EPA work assignment number
e Projectnumber

e Site manager’s name and mailing address

» Sequential logbook number

* Logbook start date

The field logbook is a controlled document that becomes part of the permanent site file.
Because information contained in the field logbook may be admitted as evidence in cost
recovery or other legal proceedings, it is important that this document be well maintained.

090401 MA FSP WW FINAL 14
302206



Daily entries will be made during periods of site activity. Entries will be recorded in ink; no
erasures are permitted. Each page will be initialed. Incorrect entries will be stricken with a
single line and initialed. At the beginning of each daily entry, the date, start time, weather
conditions, and names of site personnel and visitors present will be recorded. Ata
minimum, entries in a field logbook will include the following:

e Time of arrival and departure at site

e Time and date of sample collection

e Field sample number

» Detailed description of the sampling location including sketch

* Identification of sampler

¢ Type of sample (e.g., groundwater, surface soil, etc.)

e Requested analytical determinations

* Sampling methodology, including distinction between grab and composite sample
» Sample preservation

*  QCsamples

¢ Field measurements (e.g., PID, pH, water level)

* Instrument calibration information

s Field observations (weather, description of sample)

e Sample pickup including chain-of-custody form number, carrier, date, and time
* Arrival and departure of site visitors

» Health and safety issues (including the level of personal protection)

» Signature and date

Sampling situations may vary. widely; however, records will contain sufficient information
so that the sampling activity can be reconstructed without relying on the collector's
memory.

In addition, the CH2M HILL Field Team Leader (FTL) or his/her designee will complete a
concise Daily Report, which will contain a saimmary of labor, equipment and supplies
associated with each day’s work as well as a summary of the daily health and safety
meeting.

3.2.2 Photographic Documentation

The FTL or his designee will selectively photograph field activities to complement
descriptions of field activities in the field logbook. The following information will be
recorded in the logbook when photographs are taken:

e Date and time

¢ Exposure number/roll number

e Location of the photograph

¢ Description and identification of the subject

e The initials of the person who took the photograph

Photographs will be maintained by CH2M HILL for reference during the project.

3.2.3 Sample Chain-of-Custody

For samples collected for ana]ysxs, the EPA chain-of-custody (COC) protocols will be
followed, as described in thé National Enforcement Investigations Center (NEIC) Policies
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and Procedures, EPA-330/9-78-DDI-R, Rev. June 1985. The COC forms will be completed .
either manually or through the use of EPA’s FORMS II Lite software program. Custody

procedures are described in Section 2.3.2 of the QAPP. The protocol for filling out the COC

is provided in SOP A.1.

3.3 Quality Control Sample Procedures

Each off-site laboratory identified in the QAPP has a QC program to ensure the reliability
and validity of the analyses being performed. QC procedures will also be implemented for
the on-site instruments: photojonization detector (PID); radioactivity meter, and; meter(s)
for pH, dissolved oxygen (DO), oxidation-reduction potential (ORP), specific conductance,
and temperature measurements. The instruments will be calibrated as described in the
SOPs (see Appendix A), and periodically duplicate readings from a single sample will be
taken to check the reproducibility of the measurements. Field sampling precision and bias
will be evaluated by collecting field duplicate and equipment blanks for laboratory analysis.
The frequency of QC sample collection is summarized in Section 2.6 of the QAPP.

3.3.1 Decontamination and Drilling Water

Potable water will be used for drilling purposes and to decontaminate drill rigs and other

large equipment through steam cleaning after each use. However, on sampling equipment

(e.g., stainless-steel trays, split-spoons), potable water will only be used with a mixture of

Alconox® (or similar detergent) during the initial stage of decontamination. To ensure that

this water will not cause cross-contamination, the source water will be demonstrated “
analyte-free prior to any environmental sampling by submitting a sample of the water to a

CH2M HILL-subcontracted laboratory for analysis of VOCs, SVOCs and metals. The

criteria for analyte-free water will be determined by the detection limits of the laboratory

methods used for analysis of the sample analytes.

If the potable water to be used for the above noted purposes is found to contain common
laboratory contaminants (i.e., methylene chloride, toluene,‘ acetone, 2-butanone, and
phthalate esters) at concentrations less than ten times the concentration detected in a blank
(i.e., trip blank, rinse blank), the water will still be considered appropriate for use for
drilling and decontamination purposes.

3.3.2 Field Duplicates

Field duplicate samples will be used to measure the heterogeneity of the sample matrix and
the precision of the field sampling and analytical process. Duplicate samples will be
collected at a frequency of one duplicate per 20 samples of each analyte and sampled
medium. For soils, field duplicate samples will be collected by placing the soil in a stainless
steel bowl, mixing the sample by stirring, and then filling the individual sample and
duplicate containers from the bowl. The soil fraction for VOC duplicate analysis will not be
collected in this manner; instead these samples will be obtained first by collecting the
original sample and then collecting the duplicate sample as close as possible to the original
sample location. ' )

sample bottle for one analysis and then the duplicate bottle for the same analysis. This

The groundwater field duplicate samples will be collected by alternately filling first the ‘
procedure will be followed until the bottles for all analyses are filled. If dissolved metals
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samples are collected, a separate inline filter will be used to fill the sample and duplicate
containers.

The sample bottles will be labeled as described in this plan. The samples will be preserved
and stored in the same manner as the field samples. The estimated number of field
duplicates is presented in Table 3-1.

3.3.3 Equipment Blanks

Equipment (field) blanks will be collected and analyzed to determine whether the
decontamination procedure has been adequately performed and that there is no cross-
contamination of samples occurring due to the equipment or residual decontamination
solutions. Equipment blanks will be collected for all matrices to be sampled. A consistent
volume of demonstrated analyte-free distilled and deionized water will be poured directly
into or over the decontaminated sampling equipment and then collected in sample
containers. The sample containers will be labeled as described in this plan. The samples
will be preserved and handled in the same manner as the groundwater samples. The
frequency of collection will be at least five percent, and the estimated numbers of equipment
blanks are provided in Table 3-1.

3.3.4 Trip Blanks

Trip blanks will be used to determine if any on-site atmospheric contaminants are seeping
into the sample bottles, or if any cross-contamination of samples is occurring during
shipment or storage of sample containers. For this project, aqueous trip blanks will be
collected to accompany both aqueous and solid samples for VOC analysis.

The aqueous trip blanks will consist of demonstrated analyte-free distilled and deionized
water preserved with 1:1 HCI to a pH of less than or equal to 2 standard units in 40-mL
Teflon-lined septum vials. One set of trip blanks will accompany each sample cooler
containing one or more samples for VOC analysis. The sample bottles will be labeled as
described in this plan. The samples will be stored in the same manner as the groundwater
samples. The estimated number of trip blanks is listed in Table 3-1.

3.3.5 Matrix Spike/Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (MS/MSD) samples will be used by the
laboratories to assess the precision and accuracy of sample analysis. The MS/MSD samples
will be fortified by the laboratories in accordance with the specifications of the analytical
methods. Two extra volumes of sample are required for each combination of MS/MSD
samples. Sample containers will be filled and stored in the same manner as field duplicate
samples. The frequency for collection of MS/MSD samples will be at least 5 percent. The
estimated numbers of MS/MSD samples are provided in Table 3-1.

3.3.6 Temperature Blanks

A temperature blank allows the laboratory receiving the shipment of samples to determine
if the samples have been maintained at the proper temperature. The temperature blanks
will consist of an un-preserved sample container filled with deionized water. One
temperature blank will accompany each sample cooler being shipped to the laboratory.
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3.4 Decontamination Procedures

Decontamination of personnel, sampling, monitoring and heavy equipment will follow
NJDEP and EPA Region II guidance. The SOP D.1 presents the procedures for
decontamination operations. The following sections present the procedures to be employed
for the decontamination of sampling equipment and heavy machinery. Refer to Section
3.3.1 for additional detail on decontamination procedures. The potable water to be used in
equipment decontamination will be either from bottles or from a public water supply
system. A sample of the water from each source used will be collected at the time of its first
use and sent for analysis of VOCs, SVOCs and metals.

3.4.1 Personnel Decontamination

‘Site personnel will perform the following decontamination procedures after completion of
tasks whenever the potential for contamination exists and when leaving the contaminated
area.

* Wash boots in a water/ detergent solution, then rinse with water. If disposable latex
booties are worn over boots in the work area, rinse with water/ detergent solution,
remove, and discard.

* Wash outer gloves in water/ detergent solution, rinse, remove and discard.
* Remove respirator if worn.

¢ Remove disposable coveralls (e.g., Tyveks ®) and discard.

¢ Remove inner gloves and discard.

e Atthe end of the workday, shower entire body, including hair, either at the work site or
at home.

e Sanitize respirator if worn.

These procedures may need to be modified based on field conditions.

3.4.2 Non-Aqueous Sampling Equipment

All equipment (e.g., stainless-steel trowels, split-spoons, etc.) used to collect soil samples as
well as the geophysical and hydraulic testing equipment, will be decontaminated after each
use according to the following procedure.

1. Detergent/tap water rinse.

2. Tap water rinse

3. 10% nitric acid (ultra-pure) rinse (if sampling for metals)
4. Distilled/deionized water rinse

5. Airdry.

Augers will be decontaminated by scraping soil from equipment, steam cleaning, and air
drying.
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3.4.3 Aqueous Sampling Equipment
3.4.3.1 Submersible pumps

Submersible pumps will not be dedicated to each existing and newly installed monitoring
well. Rather, pumps used for groundwater purging and sampling will be decontaminated
before being used in another well. The non-disposable sampling equipment, including the
pump, support cable and electrical wiring which contact the sample, will be decontaminated
thoroughly each day before use (“Daily Decontamination”) and after each well is sampled
("Between-Well Decontamination”), as described below.

Daily Decontamination

¢ Pre-rinse: Operate pump in a deep basin containing 8 to 10 gallons of potable water for
5 minutes and flush other equipment with potable water for 5 minutes.

+  Wash: Operate pump in a deep basin containing 8 to 10 gallons of a non-phosphate
detergent solution, such as Alconox, for 5 minutes and flush other equipment with fresh
detergent solution for 5 minutes. Use the detergent sparingly.

» Rinse: Operate pump in a deep basin of potable water for 5 minutes and flush other
equipment with potable water for 5 minutes.

e Disassemble pump.

e Wash pump parts: Place the disassembled parts of the pump into a deep basin
containing 8 to 10 gallons of non-phosphate detergent solution. Scrub all pump parts
with a test tube brush.

* Rinse pump parts with potable water.

* Rinse the following pump parts with distilled /deionized water: inlet screen, the shaft,
the section interconnector, the motor lead assembly_, and the stator housing.

* Place impeller assembly in a large glass beaker and rinse with isopropanol.
* Rinse impeller assembly with distilled/ deionized water.
Between-Well Decontamination

¢ Pre-rinse: Operate pump in a deep basin containing 8 to 10 gallons of potable water for
5 minutes and flush other equipment with potable water for 5 minutes.

* Wash: Operate pump in a deep basin containing 8 to 10 gallons of a non-phosphate
detergent solution, such as Alconox, for 5 minutes and flush other equipment with fresh
detergent solution for 5 minutes. Use the detergent sparingly.

» Rinse: Operate pump in a deep basin of potable water for 5 minutes and flush other
equipment with potable water for 5 minutes.

e Final Rinse: Operate pump in a deep basin of distilled/deionized water to pump out 1 to
2 gallons of this final rinse water.
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3.4.3.2 Other Aqueoué Sampling Equipment » .

Other aqueous sampling equipment will be decontaminated after each use according to the
following procedure. ’

e Wash and scrub with a solution of low-phosphate detergent (e.g., alconox) and tap
water.

¢ Rinse with pre-sampled and approved water.

¢ Rinse with 10% HNO3 solution.

¢ Rinse with deionized/distilled water.

» Rinse with optima-grade methanol.

e Rinse with analyte-free distilled and deionized water (five times the volume of solvent
used).

e Airdry.

¢ Wrap in aluminum foil.

All decontamination-derived water will be placed in containers and later transferred to a
large on-site tank (e.g., “Baker Tank”) for sampling and subsequent transportation/ disposal
at an approved facility (see Section 3.5 for Disposal of RI-Generated Wastes). Soil or sludge
wastes from decontamination of the drill rig will be moved by the drilling subcontractor
and placed in a tarped, sealed-gate roll-off container and labeled. The roll-off container will
be staged in a centralized area. As the fieldwork nears completion, the contents of the on-
site tank and roll-off container will be sampling and then disposed of accordingly.

3.4.4 Monitoring Equipment Decontamination

Monitoring equipment will be decontaminated between sampling locations (borings, wells,
etc.) by the following procedure.

e Wipe all surfaces that had possible contact with contaminated materials with a paper
towel dampened with a water/detergent solution.

» Wipe all surfaces with a paper towel dampened with potable water.
o  Wipe with a towel dampened with analyte-free distilled and deionized water.

e Dispose of all used paper towels as specified in Section 3.5.

3.4.5 Sample Container Decontamination

The outer surface of sample containers filled in the field must be decontaminated before
being packed for shipment or handled by personnel without dermal hand protection, as
described below.

e Wipe container with a paper towel dampened with detergent solution after the
containers have been sealed.

e Wipe container with a paper towel dampened with potable water.

» Dispose of all used paper towels as specified in Section 3.5.
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3.4.6 Heavy Machinery

All heavy machinery, such as the drill rig, downhole drilling tools, and the backhoe (if used)
will be decontaminated by the subcontractor after each use with hot water (see SOP D.1).
The decontamination procedure will include a high-pressure hot water wash, a high-
pressure hot water rinse, and air drying. If the high-pressure hot water wash is insufficient
to clean the heavy equipment, the equipment will be washed with a low-phosphate
detergent (e.g., alconox) and scrubbed with brushes. The equipment will then be rinsed
with water. Decontamination of the heavy equipment will be performed at the
decontamination pad approved for use by the CH2M HILL FTL.

All decontamination-derived water will be contained, placed in containers, and later
transferred to a large on-site storage tank for sampling and subsequent

transportation/ disposal at an approved facility (see Section 3.5). Soil or sludge wastes from
decontamination of the drill rig or backhoe will be placed in a roll-off container, as noted in
Section 3.4.3 above.

3.5 Disposal of RI-Generated Wastes

The waste materials generated during a field investigation are known as investigation
derived wastes (IDW). The materials that may become IDW requiring proper treatment,
storage and disposal are: :

e Personnel protective equipment (PPE). This includes disposable coveralls, gloves,
booties, respirator canisters, etc.

» Disposable equipment (15E) This includes plastic ground and equipment covers,
aluminum foil, Teflon® tubing, broken or unused sample containers, sample container
boxes, tape, etc.

e Soil cuttings from drilling or hand augering.
» Groundwater obtained through well development or well purging.
* Decontamination water.

The solid and liquid IDW generated during the field work will be containerized, sampled,
characterized, and disposed of following the completion of the RI fieldwork. CH2M HILL
assumes that all solid wastes generated will be disposed of at a licensed municipal landfill
and all liquid wastes will be disposed of at a local POTW.

A quantity of soil estimated to fill 45 drums will be generated during drilling and soil
sampling activities. The subcontractor will appropriately contain the cuttings at the drilling
site, and will transfer the cuttings into a tarped, labeled, sealed-gate roll-off container placed
in a central staging area. One composite waste sample will be collected for each roll-off
container (except for the VOC fraction, which will be collected from a discrete location
within the container). The samples will be sent to a CH2M HILL-subcontracted laboratory
to determine the RCRA disposal characteristics as required by NJAC 7:26G-6.2 and 40 CFR
261. It is anticipated that 1 composite soil sample will be collected and analyzed for TCLP
VOCs, SVOCs, pesticides/PCBs and metals.
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In addition, an estimated 30,000 gallons of purge, development, and decontamination water
will be generated over the course of the field effort. The groundwater samples will be
collected and analyzed after each well is developed or purged so there will be ample
analytical data for all containerized water. As a precautionary measure to ensure that the
water contained in the drums and/or tank is appropriate for the recommended disposal
option, one water sample will be collected for every 10,000 gallons of development, purge,
decontamination, and other water generated. Itis anticipated that three water samples will
be analyzed to determine disposal requirements. The water samples will be analyzed for
TCL VOCs, SVOCs, and pesticides/PCBs and for TAL metals by a CH2M HILL-
subcontracted; additional disposal characterization parameters, if required, will be
analyzed. If the containerized waters are contaminated to the extent that they cannot be
accepted by the POTW for treatment and disposal, then these waters will be set aside for
disposal at an RCRA-licensed treatment/ disposal facility.

The spent PPE, after decontamination, will be treated as debris and will be placed in a ten
cubic yard dumpster along with other non-hazardous general refuse. . The dumpsters will
be emptied every two weeks during the course of the investigation. This waste will be
disposed of at a non-hazardous facility according to 40 CFR. 268.45.

3.5.1 IDW Roll-Off Container Management and Sampling

The sealed-gate roll-off container(s) used for containerizing drill cuttings produced during
the RI will be marked with an identification number. All available information concerning
the roll-off container will be recorded in a field logbook, including: the type of container,
total capacity estimate, and the actual volume of soils contained within the container. The
personnel involved in handling and transporting containerized waste from the drilling site
to the roll-off container shall work in teams containing no fewer than two people. The roll-
off container will be tarped when not in active use.

The sampling of the containerized solid materials (i.e., soils) will generally be accomplished
through the use of a scoop, trowel, or bucket auger. Once the roll-off container tarp is
opened, a decontaminated sampling device will be inserted into the center of the material.
The sample will be retrieved and immediately transferred to a sample bottle. To obtain a
core sample, a stainless-steel bucket auger (or equivalent) will be used. If the sampling
device is disposable, it will be left in the container. Otherwise, the device will be
decontaminated thoroughly before collection of the next sample (as needed).

3.5.2 Sampling of Purge, Decontamination, and Development Water

During the course of the RI, water will be generated as a result of well purging, personnel,
and equipment decontamination, and drilling activities. This water will generally be
temporarily containerized at the point of generation, then transported to a central staging
area where it will be transferred to a 10,000 - 20,000-gallon water tank. Once the water tank
is approximately 75 percent full, a sample will be collected for disposal characterization
analyses. The sampling of the water tank will be performed through the use of a disposable
plastic bailer (see SOP F.3). The bailer will be lowered to the base of the tank, then retrieved.
The appropriate sample containers will be filled from the bailer and preserved, as necessary.
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3.6 Field Monitoring Instrumentation

Numerous monitoring instruments will be used during RI activities, including;:

»  Water quality meters which measure pH, specific conductance, temperature, turbidity,
DO and ORP;

» PIDs;

» Combustible gas/oxygen/hydrogen sulfide monitors;

s Electric water level indicators; and

» Radioactivity meters.

Each device will be calibrated according to the manufacturer's operating manual prior to
each day's use. The following table identifies the SOPs which will be used for calibration
and maintenance of the field monitoring instruments.

A e &
Photoionization Detector B.1
Combustible Gas/Oxygen/Hydrogen/Sulfide Monitor B.2
Miniature Real-Time Aerosol Monitor (MiniRam) B.3
Muttiprobe Water Quality Meter B.4
Radiation Meter _ B.6
Water Level Indicators k7

Calibration of the equipment will be documented on an Equipment Calibration Log (see
Appendix B). During calibration, an appropriate maintenance check will be performed on
each piece of equipment. If damaged or failed parts are identified during the daily
maintenance check and it is determined that the damage could have an impact on the
instrument'’s performance, the instrument will be removed from service and replaced until
the identified parts are repaired or replaced.
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4.0 Task Specific Site Operations

This section provides an overview of the task-specific operations that will be performed
during the RI. It also references specific SOPs in Appendix A, which provide step-by-step
procedures for conducting the field tasks. In the instances where SOPs are not referenced,
the text of that section will act as the SOP.

4.1 Mobilization

Prior to initiating any field work, the following preparatory activities must be completed:

e Confirm that access agreements for field and sampling activities have been obtained,
and notify property owners of upcoming fieldwork (if not all access agreements have
been obtained, determine how, if necessary, the schedule and field program can be
modified until all the agreements have been obtained)

* Mobilize and set up support facilities (field office, phone, electrical and portable toilet)

* Mobilize all field office equipment and supplies (fax and copy machines, computer,
water cooler)

» Mobilize and set up IDW storage areas (Baker tanks, roll-off container)

* Identify and contact all utility companies to get underground utility clearance for all
subsurface sampling locations

 Post signs that provide appropriate contacts for information and for reporting suspected
criminal activities (it is assumed that information for signs to be provided by EPA)

e Extend the existing chain link fence to restrict access by trespassers and install new locks
at the three existing gates

e Obtain and transport to the site and/or field office the identified field supplies (e.g.,
PPE, sample containers, preservatives, sample forms and other related items) and field
monitoring equipment

e Obtain proper groundwater monitoring well and soil boring permits from drilling
subcontractors

» Mobilize direct-push (e.g., Geoprobe®) and drilling contractor and supplies and
materials

* Confirm that analyses are scheduled through the EPA CLP and the CH2M HILL-
subcontracted independent laboratories

e Confirm that all field equipment is in proper working order and has received
appropriate quality control checks

CASTOR/PROJ160849/SHE SPECIFIC PLANS/FINAL DOCS\030401 MA FSP WW FINAL Lo 24

302216




Purchase certified analyte-free trip blank and field equipment blank water and
preservatives '

Locate the Federal Express office nearest the site that will accept sample coolers, and
note its hours of operation (also determine whether the office will provide sample pick-
up service)

Clear vegetation from staging and sampling areas

During mobilization activities, the FTL will perform a walk-through inspection of the site
and inspect and generate field sampling maps (updating them if needed). The level of
health and safety protection during the mobilization activities will be Level D.

4.2 Site Reconnaissance

Site reconnaissance will be conducted prior to the start of the sampling activities. The field
staff will perform the following activities.

Inspect the Rhodes Drum building to evaluate and propose safety measures necessary to
protect against possible structural deficiencies of the building. A brief report of fmdmgs
including photographs, will be prepared and submitted to EPA.

Visually survey the Rhodes Drum building to identify potential asbestos-containing
materials.

Obtain from the City of Camden and the NJDEP an inventory of well records (including
well logs, pumping rate and schedule) that exist within a one-mile radius of the site, and
field-verify the well locations (to the extent practicable).

Locate and inspect existing on-site and off-site monitoring wells. The inspection will
include visual observations of well condition and verification of well construction (e.g.,
depth of well). All observations and measurements will be documented in the field
logbook.

Obtain a legal description, title report and ownership plat maps from the City of
Camden.

Acquire existing maps of historical land use in the vicinity of the site. This will include a
review of historical maps and aerial photographs from the NJDEP Aerial Photo and Map
Library in Trenton, NJ. This review will include trying to identify channels, ditches, or
waterways that may have existed at the site. Also, a review will be conducted of NJDEP
files for the metals recycling facility (east of the site) and the gasoline station (northwest
of the site).

A survey subcontractor will verify locations of property boundaries, utility right-of-
ways, well locations and measurement points (including prior sample locations),
establish a site benchmark (for horizontal and vertical control), and generate additional
topographic information for off-site sampling locations.
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o Meeting with the City of Camden personnel to identify which drains, if any, can be used
to discharge wastewater (i.e., decontamination, purge and development water)
temporarily stored in the on-site storage tank during the field activities.

4.3 Geological Investigations

A geological investigation will be conducted to collect soil data that will be used to:

¢ Define the nature and extent of contamination from VOCs, SVOCs, metals, and
pesticides/PCBs in the surface and subsurface soils, and;

» Characterize the lithologic and geotechnical properties of site-specific soils (e.g., bulk
density, porosity, total organic carbon, etc.) that will be used in the evaluation of
contaminant fate and transport, the analysis of risk, and the remedial alternative
evaluation.

These objectives will be accomplished by collecting surface and subsurface soil from the
unsaturated zone. The rationale for the sampling locations and selection of analytical
parameters is based on the site history and results from previous investigations conducted
by NJDEP and EPA. The specific objectives, approximate locations, estimated number of
samples, and analyses are presented in Table 2-1. The preliminary soil sample locations are
shown on Figure 4-1.

Prior to the start of sampling, a radiation detector (e.g., Geiger-Muller [GM]) will be used to
survey the site for elevated radiation levels. This will be done to evaluate whether soils
from the Welsbach site (or similar fill material) were disposed on-site. The soils from the
Welsbach site are known to contain high levels of thorium. If the initial radiation survey
indicates that radiation levels are above levels generally recognized as safe, then all
sampling will cease, EPA will be notified immediately, and discussions will be held as to the
proper means of moving forward with the RIL

Surface and subsurface soil samples will be collected from about 72 locations and will be
obtained using direct-push methods (e.g., Geoprobe®) or an equivalent method (e.g., split-
spoon samplers). The sample locations were selected based on the existing analytical results
for four VOCs (tetrachloroethene, trichloroethene, 1,2-dichloroethene and benzene), in
discussions with EPA on June 29 and July 26, and are distributed as follows (the soil boring
designations are listed; see Figure 4-1):

¢ Martin Aaron Property - 23 locations on Martin Aaron property (identified as 20
proposed re-sample locations [SB], 02, 04, 06, 08, 09, 11, 13, 14, 31, 42, 47, 56, 60, 112, 118,
120, 122, 124, 130, and 131) and three new sample locations SO201, 203 and 214).

» South Jersey Port Company Property (SJPC) - 15 locations on the SJPC property
(identified as 12 proposed re-sample locations [SB] 29, 62, 66, 67, 68, 69, 71, 72,75, 77, 78,
and 79 and three new sample locations SO 301, 302 and 303).

o Junkyard Property (north of Martin Aaron Site) - 4 new sample locations (identified as
SO 210, 211, 212 and 213).
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o City of Camden Road Rights-of-Way - 10 locations consisting of two new sample
locations along Everett Street (50208 and 209), five re-sample locations (SB96, 97, 98, 106
and 108) and one new sample location (50207) along 6th Street, and two re-sample
locations along Broadway (SB81 and 82).

e Comarco Building area - 5 locations near the Comarco Building, south of the Martin
Aaron property, (consisting of one re-sample location [SB85] and four new sample
locations [S0202, 204, 205 and 206]).

» Jackson street properties - new sample locations {SO] 401, 402, 403, and 404.

e Monitoring Well Locations - 11 locations (see Section 4.4, subsurface samples only to be
collected from the borings for shallow wells MW-12S through MW22S).

During probe or drilling advancement, the soils will be screened using a photoionization
detector (PID). Itis assumed that two samples (one at/near the surface [designated surface
soil sample] and one at the soil/ water interface or interval of highest PID reading
[designated subsurface soil sample]) will be collected at each location. The soil sampling
procedures are provided in the following SOPs:

e F.12 - Surface and Subsurface Soil Sampling;
e F.16 - Direct-Push Soil Sample Collection; and
e F.20 - Collection of Soil Samples for VOC Analysis Using EnCore™ Samplers.

Activities related to this task are described in additional detail in Sections 4.3.1 through
435.

4.3.1 Utility Clearance

Prior to the geological investigation, each sampling location will be thoroughly investigated
and field-checked to determine whether buried lines, underground storage tanks, or other
subsurface hazards may be present at each specific location. The pre-drilling utility

- clearances will be performed using the following steps.

e New Jersey One-Call Center will be contacted and primary utility lines will be marked
(this will be conducted under the mobilization task - see Section 4.1).

s A subcontractor who specializes in underground utility identification will mark out
underground utilities either on a site-wide basis or within a 10-foot radius around the
proposed geologic investigation points (this will be conducted under the geophysical
investigation task - see Section 4.6).

e If needed, drilling sites will be refined to avoid these known utility lines and buried
objects.

* A magnetometer or metal detector will be used by the drilling subcontractor as a final

check to verify that metallic objects/lines are not located under any of the drilling sites.

4.3.2 Drilling Notes and Stratigraphic Characterization

Prior to drilling at each location, the field geologist (or geotechnical engineer) will be
responsible for recording in the field logbook the location of the new hole (written text and
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rough sketch of location, including points of reference and landmark), date, time, weather
conditions, drilling crew present, drilling equipment, and CH2M HILL geologist(s) present.
The CH2M HILL geologist supervising the drilling crew will be responsible for making sure
that the borehole is located properly; the area has been cleared of buried utilities and
hazards; the personnel present have been advised of potential hazards and safety concerns,
and; all sampling equipment, utensils, and sample containers necessary to perform the
drilling and subsurface sampling are present, in working order, and are decontaminated
prior to the start of drilling activities.

During the drilling activity, the CH2M HILL geologist will describe and record all drilling
activities, environmental measurements, samples collected, and other information in the
field logbook. In addition, a drilling log form sheet will be filled out as drilling progresses.
Information on the boring log sheet shall include the location, borehole number, date(s) and
times of drilling, personnel and equipment present, down time, samples collected,
measurements taken, and any other significant observations or information that might be
necessary to document field activities and drilling conditions. The format of the Soil Boring
Log is presented in Appendix B (to the extent practicable, the boring log format will be
compatible with EqulS).

When a hollow-stem auger (HSA) rig is used, the field geologist will use soil cuttings
brought up to the ground surface by the auger and soil cores from split spoon samplers to
describe the geologic strata on the boring logs. The lithologic descriptions of unconsolidated
materials shall be described in accordance with the American Society for Testing and
Materials (ASTM) Method D-2488-90 (Standard Practice for Description and Identification
of Soils). The descriptive information to be recorded in the field shall include: identification
of the predominant particle size and range of sizes, a description of the grading and sorting
of particles, Munsell color, moisture content, plasticity of fine-grained soils, cementation
(weak, moderate, or strong), etc. The Unified Soil Classification System (USCS) will be used
to classify each soil stratum. Additional information to be recorded during drilling will
include the depth to the water table, depths of all samples collected, presence of organic
materials, presence of fractures or voids, odors (if encountered), and PID readings. All soil
borings will be located at the time of drilling by driving a steel pin (with fluorescent
flagging) into the ground. As needed, fluorescent paint will be sprayed around the pin so
that it can be relocated during elevation surveying activities.

4.3.3 Surface Soil Sampling

The surface soil samples will be collected at approximately 90 locations (all locations except
the monitoring well locations). Samples will be collected from the upper six inches of soil
using decontaminated sampling equipment, which may consist of a direct-push (e.g.,
Geoprobe®) rig, a hand auger, and/or an equivalent method (e.g., split-spoon samplers).
Only soil, small gravel, and dust (not large pieces of gravel and/or asphalt, concrete or
matted roots) will be sampled. The soil cores will be logged and examined for visual
indications of contamination and screened using a PID. All observations and field
measurements will be recorded in the field logbook. In order to generate data consistent
with the previous investigations, the sample fractions to be analyzed for metals, SVOCs, and
pesticides/ PCBs will be collected from the uppermost sample horizon, and the sample

- fractions to be analyzed for VOCs will be collected just below the upper horizon (all within
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the uppermost six inches). Upon collecting soil from the uppermost horizon, the soil will be
placed in a bowl or pan, where it will be thoroughly homogenized before filling the
appropriate sample containers. It is very important that the non-VOC soil fraction be mixed
as thoroughly as possible to ensure that the sample is representative of the entire interval.
The soil fraction to be analyzed for VOCs will be collected using EnCore™ samplers for low
level VOC analysis (see SOP F.20).

The surface soil samples will be analyzed by an EPA Region Il CLP laboratory for TCL
VOCs, SVOCs, and pesticides/ PCBs, and for TAL metals.

4.3.4 Subsurface Soil Sampling

The subsurface soil samples will be collected by two methods. Samples will be collected by
the direct-push method from the same 90 probe holes used for the surface soil samples (see
Section 4.3.3). Also, subsurface samples will be collected from 11 boreholes advanced for
installation of the shallow monitoring wells.

4.3.4.1 Unsaturated Soils

Subsurface, unsaturated soil samples will be collected during probehole advancement (at 90
locations) and during drilling of the boreholes for the 11 shallow monitoring wells. The
soils will be described and field screened using a PID from below the depth of any surface
soil sampling to the top of the water table (about 12 feet bgs) using direct-push techniques
(e.g., Geoprobe®) or equivalent (e.g., split-spoon sampling using a drill rig). During field
screening of the soil column, each 1-foot soil interval with an elevated organic vapor reading
will be containerized and stored at 4°C until the water table is encountered. The subsurface
soil samples submitted for laboratory analysis will be those within the unsaturated zone
with the highest organic vapor reading, or from the soil/water interface. The sample
fraction to be analyzed for VOCs will be collected from the soil core using an EnCore™
sampler; the remaining sample fraction will be homogenized and used for the other
analyses. The subsurface, unsaturated soil samples will be analyzed by an EPA Region II
CLP laboratory for TCL VOCs, SVOCs, and pesticides/PCBs, and for TAL metals.

4.3.4.2 Saturated Soils

The subsurface, saturated soil samples will be collected during drilling of several shallow,
intermediate and deep monitoring wells (see Section 4.4.1). The soils from below the water
table will be collected continuously using split-spoon samplers, described, and field
screened to the desired depth for well installation. All observations and field measurements
will be documented in the field logbook. Fifteen (15) samples of saturated soils will be
collected to gather lithologic and geotechnical information only. Four soils samples will be
collected from the shallow zone (about 15 to 20 feet bgs) among the 11 shallow monitoring
well borings. Seven samples (one per boring) will be collected from the base of the upper
aquifer (55 to 65 feet bgs) among the eight intermediate monitoring well borings. Finally,
four samples will be collected from the clay layer underlying the upper aquifer (greater than
65 feet bgs). All samples will be analyzed for total organic carbon (TOC), porosity, moisture
content, pH, grain size and bulk density (soil samples from below the water table will not be
analyzed for CLP parameters).
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4.3.4.3 Screening for the Presence of DNAPLs

Since there may be high concentrations of trichloroethene, tetrachloroethene, or other
organic compounds in the subsurface soils, the soil cores will be screened for the presence of
DNAPL. The Field Geologist will carefully observe the soil cores to identify where
subsurface soils are contaminated with organic compounds, using visual observations (i.e.,
discolored soil or iridescent sheen, oil droplets, etc.), organic odor, or PID readings to screen
for the presence of DNAPL.

4.3.5 Borehole Abandonrﬁent

Following the completion of sampling, abandoned monitoring wells and completed soil
borings will be backfilled with native soil if their depth does not exceed 25 feet bgs. If the
completed borings and abandoned monitoring wells have been advanced deeper than 25 ft
bgs, they will be sealed in accordance with the NJDEP Procedures for Drilling and Sealing
Borings/Probe Holes (SOP F.13), as follows:

1. A mixture in the ratio of 94 pounds of Portland Type Il neat cement, to 6-8 pounds
bentonite, to 8-10 gallons of water will be pumped into the boring, under pressure,
through a tremie pipe that discharges at the bottom of the boring. The tremie pipe will
be retrieved while pumping the sealing material through it.

2. The sealing material will be pumped into the boring until all of the water in the boring
_ has been displaced, and the sealing material overflowing the boring is of the same
density and consistency as the sealing material being pumped into the boring. The
amount of sealing material added to the borehole will be recorded in the geologist's
logbook.

3. The drilling subcontractor will complete an abandonment form (Form DWR-020) to the
New Jersey Bureau of Water Allocation for each of the sealed borings.

4.4 Hydrogeological Investigation

The objectives of the hydrogeological investigation are to:

» Establish the site-specific horizontal and vertical groundwater gradients and
groundwater velocity within the upper aquifer system (water table and above the
confining layer separating the upper and middle aquifers);

e Evaluate the quality (metal and organic levels) of groundwater flowing onto the site
from adjacent properties (i.e., site background);

» Define the horizontal and vertical limits of groundwater potentially impacted by site
activities;

o Determine if the contamination from the site may potentially impact the nearest City of
Camden wells (located 1.75 miles from the site);

o Collect site-specific hydrogeological data to evaluate contaminant fate and transport.
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These objectives will be accomplished by installing additional on-site and off-site
monitoring wells in the upper and middle aquifers, measuring water levels, performing in-
situ hydraulic conductivity testing, and collecting and analyzing groundwater samples.

4.4.1 Monitoring Well Installation

A total of 22 groundwater monitoring wells will be installed at 11 locations to evaluate the
aquifer system and monitor groundwater quality. The locations include nine on-site
locations and two off-site locations (see Figures 4-2A and 4-2B). The 22 monitoring wells
will consist of 11 “shallow” wells completed near the top of the upper aquifer, eight
“intermediate” wells completed at the base of the upper aquifer, and three “deep” wells
completed in the middle aquifer. The total will include: three 3-well nests (shallow,
intermediate and deep wells, tentatively identified as MW-145/MW-14M/MW-14D, MW-
185/ MW-18M/MW-18D, and MW-20S/ MW-20M /MW-20D), five 2-well nests (shallow and
intermediate wells, tentatively identified as MW-125/MW-12M, MW-135/ MW-13M, MW-
155/ MW-15M, MW-17S/ MW-17M, MW-19S/ MW-19M) and 3 individual shallow wells
(tentatively identified as MW-165, MW-21S and MW-22S). The rationale for the additional
monitoring well locations is based on the site history and results from previous
investigations conducted by the NJDEP and EPA. The specific objectives and approximate
locations are described in the QAPP. The preliminary monitoring well locations are shown
on Figures 4-2A and 4-2B. The well installation and development procedures are described
in SOPs F.1 and F.2, respectively. '

Prior to the drilling of the wells, all locations will be thoroughly investigated and field-
checked to determine whether buried lines, underground storage tanks, or other subsurface
hazards may be present at each specific location. The pre-drilling utility clearances will be
performed as described under Section 4.3.1 (Utility Clearance).

4.4.1.1 Well Drilling

The 11 shallow and 8 intermediate wells will be installed in the upper aquifer. The shallow
well will be screened across the water table (to a depth of about 15 to 20 feet bgs), and the
intermediate wells will be screened at the base of the upper aquifer (to a depth of about 55
to 65 feet bgs). The borings for the upper aquifer wells will be advanced using HSA
methods. Soil samples will be collected continuously to the target depth of the well, using
split-spoon samplers. The samples will be logged and field screened using a PID. The soil
descriptions, field measurements, samples collected, and other observations will be
recorded in the field logbook. In addition, the field geologist will complete a drilling log
form as the drilling progresses.

The three deep wells will be installed below the confining unit separating the upper and
middle aquifers (to a depth of greater than 65 feet). The deep wells will be installed
following completion of the adjacent intermediate wells such that the depth to the confining
unit is known. The deep wells will be “double-cased” to prevent the potential for cross-
contamination between the upper and middle aquifers. The uppermost zone (from ground
surface to the confining layer) will be blind drilled (i.e., no sampling) using HSA or air
rotary methods. The borehole diameter through the upper zone will be 10 inches, to allow
installation of a six-inch diameter steel isolation casing. Prior to installing the casing, a 1-
foot bentonite seal will be placed in the annulus at the bottom of the borehole and then
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hydrated with potable water. The 6-inch diameter steel casing will be lowered inside the
augers (or open borehole), seated into the clay layer and grouted. Then, drilling of the deep
wells will be conducted through the permanent casing to a depth of approximately 15 feet
below the bottom of the confining clay layer. A 2-inch monitoring well will then be
installed such that the entire sensing zone (i.e., well screen and filter pack) is below the
confining clay layer and within the middle aquifer. The soil cuttings will be logged and
observations will be recorded in the field logbook, and a drilling log form will be completed.

4.41.2 Well Construction

The shallow, intermediate and deep wells will be constructed of 2-inch-diameter PVC casing
and well screen materials. The casings and screens will have threaded, flush joints. The well
screens will be 10 feet long and have a slot size opening of 0.01 inches (10-slot screen). All
casings, screens, and fittings will be factory sealed or will be cleaned with high-pressure hot
water before installation.

The well screens will be filter-packed with appropriately sized, graded, washed, and well-
rounded siliceous sand. The filter pack will extend six inches below the base of the screen to
a minimum of two feet above the screen. Two feet of clean fine sand (if depth permits) and a
two-foot bentonite seal will be placed above the filter pack to inhibit migration of annular
seal material into the filter pack. The depth of the filter pack will be determined using a
weighted tape, rigid rod, or a small-diameter rigid tube. The remaining annular space will
be filled to grade with a bentonite cement slurry grout mixture by tremie method. After
allowing the grout to settle overnight, additional grout will be added to maintain grade.

Each well will be capped by a waterproof, keyed-alike locking cap. A protective-steel, flush-
mounted "road box" outer casing will be installed around the riser pipe at the ground
surface. The protective outer casing will be at least 12 inches in diameter, and will be set
into a cement collar after the monitoring well grout seal has set up. A layer of sand
(approximately six inches to one foot in thickness) will be placed at the base of the road box
to allow for drainage of any water that does enter. The cement collar will be sloped away
from the well to permit drainage. The well identification number will be steel-stamped onto
the outer protective steel casing. The format of the Well Completion Diagram is in
Appendix B.

4.41.3 Well Development

The new and existing monitoring wells will be developed by pumping the groundwater
with an electric-powered submersible pump. Polyethylene tubing, connected to the pump
with stainless-steel clamps, will be used. New tubing will be used for each well and will be
disposed of after use. The submersible pump intake will be placed below the water level
and lowered as the water level drops. The pump will be surged to facilitate the removal of
fine sediments at the bottom of the well. Water will not be added to any well to aid in
development, nor will any type of airlift technique be used. Measurements of water quality
parameters will be recorded every three to five minutes (or at least twice during each
consecutive well volume) during well development. The water quality parameters will
include: pH, temperature, specific conductance, DO, ORP, and turbidity. The development
water will be containerized in a portable polyethylene tank and transported to a central
storage area. The containerized water will then be pumped to a larger bulk storage tank
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along with other IDW water. The water in the storage tank will be sampled and disposed of
at the local POTW (pending approval).

Well development will begin no sooner than 48 hours, but no later than seven days, after the
concrete pads are in place. The development will proceed until either of the following
conditions is met (as long as the sediment thickness remaining in the well is less than 5
percent of the screen length):

1. Atleast three well volumes (including the saturated filter material in the annulus) plus
the volume of water added during the drilling process (if any) are removed from the
well, and stabilization of water quality parameters has occurred (defined as-less than 10
percent variance between the removal of two successive well volumes.

2. Five well volumes are purged, regardless of stabilization of the water quality
parameters.

Development of the new wells will be conducted in accordance with SOP F.2. The well
development data will be recorded on the Well Development Log in Appendix B.

4.4.1.4 Well Surveying

Following installation, all wells will be surveyed by a New Jersey-licensed surveyor for
horizontal location and elevations. The vertical elevations will be surveyed to the nearest
0.01 foot, and the horizontal locations will be surveyed to within +0.1 feet. The elevations
will be referenced to the National Geodetic Vertical Datum (NGVD), and will be taken from
a designated point on the riser pipe (chisel mark). The surveyor will complete the NJDEP
Groundwater Monitoring Well Certification - Well Form B (included in Attachment B).

4.4.2 Groundwater Sampling

Upon completion and development, the wells will be sampled. Samples will be collected
from the new wells (11 shallow, 8 intermediate and 3 deep), existing wells (9 shallow and 4
intermediate), and the City of Camden Well No. 7 (assuming access can be obtained). Two
groundwater sampling events will be conducted as part of this RI.

4.4.21 Low-Flow Sampling of Monitoring Wells

Prior to purging and sampling, groundwater levels will be measured at each well to verify
general groundwater flow directions (see Section 4.4.3 for additional details). The low-flow
sampling method outlined in SOP F.4 will be used for purging and sampling the wells.
Low-flow sampling minimizes the disturbance of sediment on the bottom or sides of the
well, minimizes the concentration of suspended sediment in resulting well samples, allows
the water quality parameters in the pump discharge water to stabilize more quickly, and
reduces the quantity of purge water (IDW) to be containerized, treated and disposed. The
low-flow sampling will be performed by lowering the pump to the desired depth in the
well. For wells with screens longer than 10 feet, the pump may be positioned at any of the
following: the portion of the screen of interest based on the results of logging the borehole;
the most transmissive portion of the screened materials, or; as a default, the middle of the
screened interval. The pump intake will be kept at least two feet above the bottom of the
well to prevent disturbance and resuspension of any sediment or NAPL present at the

o
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bottom of the well. The field geologist will record the depth to which the:pump is lowered .
and the rationale used in selecting this depth.

The discharge water from the pump will be monitored inline for pH, temperature, turbidity,
ORP, DO, and specific conductance. Pumping will be continued until the field parameters
stabilize, as described in SOP F.4. Once the indicator parameters stabilize, the groundwater
sample will be collected as described in SOP F.4. The appropriate sample bottles will be
filled and preserved, as needed. If the stabilized turbidity levels exceed 10 NTUs a field-
filtered sample will also be collected for metals analysis. The sampling details will be '
recorded-on the Low Flow Sampling Log in Appendix B.

All discharge water from the pump will be transported to a temporary storage tank until it
can be hauled off-site for treatment and disposal at a local POTW.

4.4.2.2 Sampling of the Municipal Well

The City of Camden’s Well No. 7 will be sampled during the same time period as the
monitoring wells, assuming that access can be obtained. The municipal well will be purged
before a sample is collected (see SOP F.6 in Appendix A) to ensure that water representative
of the formation is sampled and not the water in the well casing or pipes. The amount of
purging necessary will be dependent on the operatmg status of the well (i, if itis currently
in operation).

The port used to sample the well will be selected upon discussion with City personnel. The
sample will be collected by opening the sample port valve, letting water purge from the
valve area, and then filling the sample bottles.

4.4.2.3 Sampling Analyses

All groundwater samples will be analyzed for TCL VOCs, SVOCs, pesticides/PCBs, and for
TAL unfiltered (total) metals. If turbidity levels after purging are greater than 10 NTUs, a
filtered fraction for dissolved (total) metals analysis will also be collected. In addition, all
monitoring well samples will be submitted for analysis of “natural attenuation parameters”
(parameters selected from Table 2.3 of EPA’s Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Groundwater, 1998). The natural attenuation
parameters include: alkalinity, total suspended solids (TSS), total dissolved solids (TDS),
hardness, iron (total and dissolved), ferrous iron, arsenic (dissolved), ammonia, total
Kjeldahl nitrogen (TKN), nitrate, nitrite, calcium, potassium, manganese, phosphorus (total),
sodium, chloride, sulfate, sulfide, methane, ethane, ethene, TOC, biological oxygen demand
(BOD), chemical oxygen demand (COD), and carbon dioxide.

Also, it is assumed that one water sample, derived from the decontamination of equipment,
well development and sampling, will be collected from the bulk water storage tank. The
fate of the containerized water will be decided based on the sampling results and

“discussions with the City of Camden and EPA. The disposal of the wastewater will be

conducted under Section 4.7.
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4.4.2.4 -Groundwater Field Parameter Measurements

The field parameters of pH, temperature, specific conductance, DO, ORP and turbidity will
be measured while conducting the groundwater sampling (as described in Section 4.4.2.1
above). The procedures to perform those field analyses are described in SOP B.4.

4.4.3 Water Level Measurements

The water-level measurements will be collected synoptically to verify local groundwater
flow directions and gradients. Water levels will be measured in all existing and new
monitoring wells, the City of Camden wells (where accessible), and up to 4 monitoring wells
on the Welsbach site (as requested by EPA). In addition, stage information from the
Delaware River will be obtained from local sources (e.g., NOAA). It is assumed that the
water level data will be collected during the two sampling events.

The depths-to-water readings will be obtained using a conductivity-based electronic water
level measuring device, as described in SOP F.7. The electronic device emits an audible
signal when the probe touches the water. The depth measurement will be made from a
designated point on the innermost riser pipe.

In addition, the total depth will be measured in all monitoring wells. The well depth will be
used to calculate the required purge volumes and assess the amount of solids present in the
wells.

4.4.4 Tidal Influence Study

A tidal influence study will be conducted using the wells installed during the RI. The study
will consist of installing pressure transducers and data loggers in 5 shallow wells, 5
intermediate wells, and 2 deep wells at the site for a 48-hour period, monitoring a
downgradient sewer line, and obtaining stage data from the Delaware River and pumping
well data from the City of Camden’s Well No. 7 over the same period. The proposed
locations for testing include the following:

¢ Shallow and intermediate wells in the two-well nest installed near SB80 (MW-175/M)
* Shallow and intermediate wells in the two-well nest installed near SB106 (MW-19S/M)

* Shallow and intermediate wells in the two-well nest installed as replacement for MW7
(MW-155/M)

» Shallow, intermediate and deep wells in the three-well nest installed as a replacement
for MW3 (MW-145/M/D)

» Shallow, intermediate and deep wells in the three-well nest south of the Comarco
Building (MW-205.M/ D)

The data will be evaluated to determine if the water levels beneath the site are influenced by

any off-site sources (i.e., pumping wells, tidal fluctuations in the Delaware River).

4.4.5 In-situ Hydraulic Testing

In-situ hydraulic testing (i.e., slug testing) will be performed at all new and existing well
locations to determine the site-specific hydraulic conductivity of the aquifer. The tests will
consist of monitoring the aquifer response to a sudden change in hydraulic head (increasing
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and decreasing). The head change at-each well will be induced by ‘the emplacement of a .
phy51cal ‘slug” into the water column' (falling head test), and the removal of a physical

“slug” from the water column (rising:head test). Pressure transducers and data loggers will
be used to measure the changes in water level over time during the testing.

. Prior to testing the wells, the water-level will be measured to determine if the water level is
above or within the screened interval of the well. If the water level is within or above the
screened interval, a falling-head slugtest followed by a rising head test will be performed. If
the water Jevel is below the screened'interval, then two rising-head slug tests will be
performed. The test procedures are described in SOP F.10.

The slug test procedures generally consist of:

* Measure the static water level in the well using an electronic water level indicator

» Lower the pressure transducer with attached cable to within about 2 feet of the bottom
of the well

» Activate the data logger and check to see if the data logger/transducer are working
correctly

» Start the data logger and rapidly insert the slug completely below the static water level
_for falling head tests (or remove the slug completely for a rising head test, following
stabilization of the water level from insertion of the slug), so that the change in head is
essentially instantaneous

* Intermittently measure the water levels with a water leveliadicator noting the time of
measurement in reference to the start:of the test (this will serve as a backup to the data
logger)

* Monitor water levels until the levels have stabilized (i.e., water levels are within + 0.2
feet of the static reference level, or within 80 percent of static level)

e Perform at least two tests at each location (as described above)

» Decontaminate the water level indicator and transducers by wiping first with methanol
and then deionized water to prevent cross-contamination between wells

e Decontaminate the slug between successive wells using standard decontamination
procedures -

It should be noted that the displacement of water could also be performed using an inert gas
(e.g., nitrogen). The use of an inert gas to depress the static water level in a well (rising head
test) is limited to wells in which a sufficient volume of water can be displaced from the riser
pipe without lowering the water level below the top of the screen. This method is preferred
because contact between potentially contaminated well water and testing equipment is
‘minimized. The use of a gas displacement method will be determined based on the water

" “level data collected. The procedures for performing the nitrogen depression method are also

presented in SOP F.10.
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4.5 Conduct Geophysical Investigation

A detailed geophysical investigation is not';ﬁ‘f‘gpbsed for this field effort, with the exception
of surface geophysics for the sole purpose of iitility clearance on private property (New
Jersey One-Call will not clear utilities on private.property unless there are major lines). A
subcontractor who specializes in underground-utility identification will mark out
underground utilities within a 10-foot radius,around proposed geologic investigation
points. Itis anticipated that the subcontractor will use one or more geophysical methods
including ground penetrating radar (GPR) and electromagnetics (EM).

4.6 Ecological Investigation

A CH2M HILL ecologist will conduct a site visit. The following activities will be performed
to support the ecological investigation:

e Qualitatively observe the existing terrestrial habitats and wildlife present on the site

» Request identification of rare, threatened and endangered species in the site environs
from the State of New Jersey and the U.SFish and Wildlife Service

4.7 IDW Sampling

This task will include characterizing and disposing of the IDW in accordance with local,
#tate and federal regulations. The following types of IDW are anticipated from the
investigation activities:

e - Spent PPE, including clothing and sampling supplies

» Soil cuttings (containerized) '

» Wastewater from well development, purging and decontamination activities
(containerized)

* Sediment from the on-site wastewater storage tank

The spent PPE, after decontamination, will be treated as debris and will be placed in a ten
cubic yard dumpster along with other Type 10 and 13 trash. The dumpsters will be emptied
regularly (approximately every two weeks) during the course of the investigation. This
waste will be disposed of at a non-hazardous facility according to 40 CFR. 268.45.

The soil cuttings generated from drilling and soil sampling during the field work will be
placed into a tarped, labeled, sealed-gate roll-off container. One composite waste sample
will be collected from each roll-off container. The sample(s) will be sent to a CH2M HILL-
subcontracted laboratory to determine the RCRA disposal characteristics as required by
NJAC 7:26G-6.2 and 40 CFR 261. It is anticipated that one composite soil samples will be
collected and analyzed for TCLP VOCs, SVOCs, pesticide/ PCBs, and metals.

In addition, an estimated 30,000 gallons of purge, development, and decontamination water
will be generated over the course of the investigation. One water sample will collected for
every 10,000 gallons of stored water (expected total of three samples), and the samples will
be analyzed to determine disposal requirements. The water samples will be analyzed by a
CH2M HILL-subcontracted laboratory for TCL VOCs, SVOCs, and pesticides/PCBs, and
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) TAL metals. Any additional disposal characterization parameters, as required, will be

' conducted by an independent laboratory subcontracted by CH2M HILL. If the
containerized waters are contaminated to the extent that they cannot be accepted by the
POTW for treatment and disposal, then these waters will be set aside for disposal at an
RCRA-licensed treatment/ disposal facility.

4.8 Demobilization

Upon conclusion of the field activities, all support facilities and equipment from the site will
be demobilized. All equipment and tools will be properly decontaminated before they are
demobilized from the area. No site restoration activities are anticipated other than what the
drilling firm may be required to do at the sampling locations (i.e., asphalt patch).

N y,'
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Appendix A
Standard Operating Procedures for
Conducting Field Sampling Activities
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Standard Operating Procedures for Conducting
Field Activities

« -

A1 Sample Documentation
A3 Field Logbook Procedures
A6 Sample Packing and Shipping
B.A Photoionization Detector
B.2 Combustible Gas/Oxygen/Hydrogen Sulfide Monitor
B.3 Miniature Real-Time Aerosol Monitor
B.4 Multiprobe Water Quality Meter
B.6 Radiation Monitor
D.1 Equipment Decontamination
FA Monitoring Well Design and Construction
F.2 Monitoring Well Development
F.3 Collection of Water Samples with Bailers
F.4 Low-Flow Groundwater Sampling
F.6 Sampling of Public and Private Water Supply Wells
F.7 Water Level and Well-Depth Measurements
F.10 Hydraulic Testing - Slug Tests
F.12 Surface and Subsurface Soil Sampling
F.13 Borehole Abandonment
F.15 Procedures for Filtering Metals Samples
F.16 Direct-Push Soil Sample Collection
F.20 Collection of Soil Samples for VOC Analysis using EnCore™ Samplers
F.21 Sample Preservation
030401 MA FSP WW FINAL
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Appendix B
Project Field Forms
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Field Forms

Field Change Request Form

Field Parameter Form

Field Equipment Calibration Form

Well Development Log

Low Flow Sampling Log

Well Purging and Sampling Field Sheet

Groundwater Field Sample Data Record

Soil Boring Log

Well Completion Diagram (Unconsolidated)

NJDEP Groundwater Monitoring Well Certification - Well Form A (As-Built Certification)
NJDEP Groundwater Monitoring Well Certification - Well Form B
NJDEP Abandonment Form (Form DWR-020)
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Geophysical Survey Report
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ENVIROSCAN, INC

December 20, 2001

Mr. Dave Nisula

CH2M Hill

1700 Market Street

Suite 1600

Philadelphia, PA 19103-3916

RE: U.S. EPA Response Action Contract No. 68-W6-0036
Work Assignment #053-RICO-02MN
Martin Aaron Project
Solicitation #50021 for Utility Clearance Services
Enviroscan Reference Number 070115

Dear Mr. Nisula:

Pursuant to acceptance of CH2M-HILL Solicitation No. 50021 for Utility Clearance
Services, Enviroscan, Inc. conducted a geophysical survey of the above-referenced site between
the dates of 12/05/01 and 12/07/01. This constituted the second mobilization of a survey begun

on 08/21/01. The purpose of the survey was to trace all known utilities present within the
~ remainder of the Martin Aaron survey area and locate underground metallic and non-metallic
utilities and structures beneath each of 28 individual proposed boring locations. Seventeen
boring locations were located within two fenced-in properties on the west side of Broadway
Street (across the street-from the first survey mobilization). Within the southern fenced-in area
were two abandoned buildings and an asphalt parking/driveway area. The other fenced-in area
(north of the two buildings) contained no structures, and the ground surface appeared to have
been disturbed/excavated and graded. Additional boring locations were located across Broadway
Street; specifically, four borings within a junkyard south of Everett Street (SO-210 to SO-213),
and five borings in an alley adjoining Sixth Street (SO-401 to SO-404 and SO-202).
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Methods

The survey was completed in two phases, differentiated by scanning procedures. The
first phase consisted of scanning the entire Martin Aaron property to identify and trace both
known utilities (where surface indicators were present), and unknown potential utilities and
structures. The second survey phase consisted of scanning designated areas 10 feet in diameter
and centered upon each individually marked sampling location (28). Within these areas,
Enviroscan marked and recorded all identified linear and non-linear anomalies. If an anomaly
was noted within the sample location, it was moved to a nearby location (still within the 10-foot
diameter area) that was outside the anomalous region.

Both phases of the geophysical investigation were completed using standard and/or
routinely accepted practices of the geophysical industry and equipment. representing the best
available technology. Equipment and methods used to conduct the survey are described below.

EM

The survey areas were scanned with a Fisher TW-6 pipe and cable locator and tracer. In
pipe and cable search mode, the TW-6 is essentially a deep-sensing metal detector that detects
highly electrically conductive materials by creating an electromagnetic field with a transmitting
coil. The field strength is measured by a receiving coil at a fixed separation from the transmitter.
As the instrument 1s swept along the ground surface, subsurface metallic bodies distort the
transmitted field. The change in field strength is sensed by the receiver, setting off an audible
alarm and/or causing deflection of an analog meter. The TW-6 can nominally detect a 2-inch
metal pipe to a depth of 8 feet and a 10-inch metal pipe to a depth of 14 feet. In pipe and cable
tracing mode, the TW-6 transmitter can be coupled directly (conductively) to exposed portions of
a metallic pipe, cable, or wire or inductively to a subsurface metallic utility with known location
and orientation. The transmitter remains stationary and energizes the utility to be traced with an
81.92-kilohertz signal that can be traced at the ground surface using the mobile TW-6 receiver.

L 302239
1051 Columbin Avenve » Lncoster, Pennsylvania 17603 @ 717 /396 8922 » Fax 717/396 8746  email@enviroscan.com  www.enviioscan.com


mailto:emoil@envlioscon.com
http://vTOW.envlroscan.com

ENVIROSCAN, INC.

Mr. Nisula
December 20, 2001
Page 3

In addition to the TW-6, Enviroscan employed an EM-61 metal detector manufactured by
Geonics, Ltd. The EM-61 uses a rectangular coil to transmit 150 electromagnetic pulses per
second into the ground at each measurement station. A second transmitter coil is used to
narrowly focus the pulses, making the instrument less sensitive to overhead and/or nearby
sources of electromagnetic interference such as buildings, fences, power lines, surficial debris,
and atmospheric electromagnetic activity. During the off-time between transmitted pulses, a
receiver coil measures the decay of transient electrical currents induced by the transmitted pulses.
Electrical currents in moderately conductive earth materials (e.g. damp clays, mineralized or
oxidized soils, etc.) dissipate rapidly, leaving the more prolonged currents due to buried metallic
objects. The EM-61 measures the surficial electrical potential due to the prolonged subsurface
currents, providing a digital read-out of the relative metallic content of the subsurface. Note that
the EM-61 focusing coil minimizes, but does not entirely eliminate, the response from near-
surface metallic reinforcing or debris which would mask the presence of deeper metal from
standard EM, magnetic, metal detector, or GPR instruments. In addition, if a metallic object at
the surface is large enough, it may saturate the instrument, thus preventing any determination of
subsurface conditions directly underneath the object.

The EM-61 1s capable of detecting a single 55-gallon steel drum at a depth of 12 feet and
more massive targets (e.g. USTs) to greater depths. Note that these detection depths are not
affected by mineralized sotls or ionic groundwater of the type that can severely limit GPR
penetration.

Enviroscan collected EM readings at one-second intervals (at walking speed) along
profiles spaced roughly ten feet apart across the site (see Figure 1). EM readings are indicated

‘with a plus sign. At each measurement station, the top and bottom coil differential responses (in

millivolts or mV) were digitally recorded using an Omnidata Polycorder. Survey location
control was maintained using a backpack-mounted global positioning system (GPS) receiver
manufactured by Trimble Pathfinder.
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The survey areas were also scanned with a Radiodetection C.A.T. and Genny pipe and
cable locator and tracer. In Power mode, the C.A.T. detects the 50/60 Hz energy signal present
on most buried power cables and on other nearby cables or metallic pipes. In Radio mode, the
C.A.T. detects buried conductors (cables or metallic pipes) as they re-transmit commercial
broadcast radio energy. In Genny mode, the C.A.T. detects signal generated by the Genny
transmitter. The Genny transmitter can be coupled directly (conductively) to exposed portions of
a metallic pipe, cable, or wire or inductively to a subsurface metallic utility. The Genny
transmitter can also be set to broadcast tracing signal over an extensive area — facilitating “blind”
searches for undocumented utilities.

In order to properly combine the survey results with an AutoCAD map provided by the
client, Enviroscan also mapped select base features with the GPS receiver. The GPS base
features and EM data stations were differentially corrected relative to a continuously operating
community base station in Trenton, NJ, with the resulting differential GPS (DGPS) positions
having an accuracy of approximately three feet or better.

GPR

The survey areas were scanned with GPR to identify nonmetallic or metallic
utilities/structures. GPR systems produce cross sectional images of subsurface features and
layers by continuously emitting pulses of radar frequency energy from a scanning antenna as it is
towed along a survey profile. The radar pulses are reflected by interfaces between materials with
differing dielectric properties. The reflections return to the antenna and are printed on a strip
chart recorder or displayed on a video monitor as a continuous cross section in real time. Since
the electrical properties of metal are distinctly different from soil and backfill materials, metallic
pipes and other structures produce dramatic and characteristic reflections. Fiberglass, plastic,
concrete, and terra-cotta pipes and structures produce recognizable, but less dramatic reflections.

Scanning was performed using a GSSI SIR-2 GPR controller with a color display and
internal hard drive, and a 500-megahertz scanning antenna.
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MAG

The survey areas were scanned with a Fisher FX-3 MAG instrument which contains two
elements that measure the difference in total strength of the earth's magnetic field between two
fixed heights above the ground surface (i.e. the magnetic gradient). In the absence of artificial
magnetic fields or buried ferromagnetic objects, the natural gradient of the earth's field 1s
relatively constant. Where buried magnetic or ferromagnetic objects (e.g. magnetite or iron/steel
respectively) are present, the gradient varies rapidly as the instrument 1s swept along the ground
surface, triggering an audible alarm. The MAG instrument employed for this survey can
nominally detect a 2-inch steel pipe to a depth of 4 feet, and a buried manhole cover to a depth of
10 feet.

Survey Results

Phase 1: Site- Wide Utility Survey

The information depicted in Figures 1 and 2 summarizes the results of the first phase of
geophysical work, 1.e. the search and tracing of any known or unknown utilities that could cross
the Martin Aaron property and nearby areas.

A C.A.T. in both Power and Radio modes was used to delineate any sort of live power,
gas, or water utilities that cross the Martin Aaron property. No power anomalies were detected
across the entire survey area. Several radio anomalies were noted surrounding two buildings
within the southern portion of the Martin Aaron site. Their limits were marked on the ground
surface, the locations of which are shown 1n Figures 1and 2. These anomalies did not terminate at
any surfical utility manifestations; therefore, based upon the CAT-R results alone it is not clear
what type of utilities they could be, or even whether they are utilities at all. In order to confirm
the CAT markings and potentially resolve the type of utility, TW-6 was used in induction mode
along the marked CAT anomalies. One line (shown in blue) to the east of the large building was
traced to a water valve cover along Broadway Street. Two lines (Shown m red) were traced to
their apparent sources (what appeared to be small junction boxes) on the sides of buildings. It is
not clear whether these apparent electric lines were active or not. Other CAT-R anomalies that
could also be traced by the TW-6, but could not be traced to a definitive source, are marked in
orange.
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As the final portion of the Phase 1 utility survey, Enviroscan performed an EM-61 survey
across all accessible portions of the Martin Aaron property, the results of which are shown in
Figure 2. The two highest magnitude anomalies shown are reinforced concrete pads. The dashed
contour line represents a boundary between normal background response and increasing
subsurface metal. This contour line correlates well with subsurface features delineated by the
CAT and TW-6 instruments.

Within the northern section of the survey area are several linear zones of increased metal
content. They are marked with a dashed line (See Figure 2) and could represent buried metal
piping or inactive utilities; however, note that these features were not detected by any
mstruments sensitive specifically to utilities. Adjacent to these linear anomalies are two large
clusters that display apparently low levels of metal content (marked A and B). Borings SB-68
and SB-29 are located here, and though no utilities were detected using either the CAT or TW-6,
caution should be exercised when drilling within these two zones, as well as any other areas
determined to have a high metal concentration.

Phase 2: Individual Boring Clearance

As described above, 28 individual sample locations were cleared (in a 10-foot diameter
surrounding each center point) area using a C.A.T in Power and Radio modes, a TW-6 in metal
detection mode, an FX-3, and GPR.

Any anomalies detected were marked on the ground surface with spray paint, and their

location measurements were recorded using a pull-tape and survey wheel. Those measurements

were transferred to documentation sheets (copies of which are included as Appendix A) and an
AutoCAD basemap (provided by the client, see Sheets 1-4 of 070115.dwg). Note that any
sample locations present within an anomalous area were shifted to a “clear” spot within the 10-
foot diameter area) and then marked on the ground surface with blue spray paint. The moved
locations are also contained within the AutoCAD drawings and are listed in Table 1.
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Limitations

The geophysical survey described above was completed using standard and/or routinely
accepted practices of the geophysical industry and equipment representing the best available
technology. Please also note that the survey data are based on site conditions at the time of the
geophysical investigation. Enviroscan does not accept responsibility for survey limitations due
to inherent technological limitations or unforeseen site-specific conditions. However we make
every effort to identify and notify the client of such limitattons or conditions.

We have enjoyed and appreciated this opportunity to work with you. If you have any
questions, please do not hesitate to contact the undersigned.

Sincerely,
Envirosc

Michael A. Douglas, M.S¢/
Geophysics Project Mapager

Technical Review By:
Enviroscan, inc.

7ML/’/—\
Felicia Kegel Bechtel, M.Sc., P.G.
President

enc.: Figure 1: EM-61 Data Coverage
Figure 2: Utility Survey Summary
070115.dwg (Sheets 1-4): Boring Location information
Table 1: Relocated Boring Areas
Appendix A: Daily Field Logs and Notes of 28 Proposed Boring Locations (copies)
Diskette with AutoCAD drawing (.dwg format)
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ENVIROSCAN, INC.

Table 1
Relocated Boring Areas

Boring Location Moved (N/S) Moved (E/W)

SB-66 1' 0" North
MW-218 3' 0" South 2' 0" West
S0-206 3' 0" North
Martin Aaron Site Enviroscan, Inc.
CH2M Hill Project Number 070115
Camden, NJ - - 12/19/01

1051 Columbia Avenue » Loncaster, Pennsylvania 17603 « 717 /396 8922 » Fax 717 /396 8746 » emdil@enviroscan.com ® www.enviroscan.com
302247
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ENVIROSCAN, INC.

Appendix A

Daily Field Logs and Notes of 28 Proposed Boring Locations

1051 Columbin Avenue » Lancastes, Pennsylvario 17603 717 /396 8922 » Fax 717/396 8746 » email@enviroscan.com = www.enviroscon.com 30224 8
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Appendix A

Daily Field Logs and Notes of 28 Proposed Boring Locations
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& CH2MHILL WELL CONSTRUCTION LOG

e SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _ MA-MW12S 31-62082
PROJECT NUMBER: 164453 LOCATION:  Martin Aaron Proper

PROJECT NAME: EPA-Martin Aaron

SURFACE ELEVATION: 6.91 feet msl

DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD: Hollow Stem Auger

FINISHED WELL DEPTH: 164 ft bgs

INNER CASING ELEVATION(S): 6.74 ft msl

FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

START: __10/30/2001 9:00.00 AM____ FINISH: __10/30/2001 11:00.00 AM_NORTHING: _ 398434287  feet EASTING: _ 318492.002 feet
28 WELL CONSTRUCTION DIAGRAM DESCRIPTION
a O
e - —— 0-0.4 ft bgs: Concrete Pad, 3ft x 3ft
o
— | 0-1 ft bgs: Flush mount, 6-in steel protective casing
—2 ™™ 0.4-2.4 ft bgs: Annular Seal, 25 Ibs of bentonite pellets
3 3 0.4-5.4 ft bgs: 2-in ID PVC Schedule 40 casing
— 4 4
Sy ot .
8-In Borehole Diameter
5 6
— 7 7
— 8 = 8 2.4-15.4 ft bgs: Filter Pack, 6-50 Ib bags of #1 sand and 1-50 b
- — bag of #00 sand
9
— 10 ~— 5.4-15.4 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
B slotted
— 11 = 11
— 12 ; 12
— 13 1= 13
— 14 :E 14
— 15 = 15

" NOTES: Coordinales are New Jersey State Plane-NAD83.

Elevation datum is NAVDS8.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302283



& CH2MHILL WELL CONSTRUCTION LOG
T SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _MA-MW12M / 31-62085
PROJECT NUMBER: 164453 LOCATION: Martin Aaron Proper
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 48.1ft bgs
SURFACE ELEVATION: 6.56 feet ms} INNER CASING ELEVATION(S): 6.22 ft msi
DRILLING CONTRACTOR: Unit-Tech ' FOREMAN: CH2M GEOLOGIST: _Mark Eshbaugh
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in .D./8in O.D. HSA

START: __11/05/2001 11:20.00 AM FINISH: __11/05/2001 2:30:00 PM__ NORTHING:  398423.444 feet EASTING: _318484.55 feet

WELL CONSTRUCTION DIAGRAM

DEPTH BELOW
GRADE (FT)

DESCRIPTION

———0-0.67 ft bgs: Concrete Pad, 3ft x 3ft

[™—0-1 ft bgs: Flush mount, 6-in steel protective casing

1—0.67-32.1 ft bgs: Annular Backfill, bentonite-cement grout

0.5-34.1 ft bgs: 2-in ID PVC Schedule 40 casing

32.1-34.1 ft bgs: Annular Seal, 15 Ibs of granular bentonite

- 1 —34.1-48.1 ft bgs: Filter Pack, 7-50 Ib bags of #1 sand and 1-50
'l | Ibbag of #00 sand

38.1-48.1 ft bgs: 2-in ID-PVC Schedule 40 screen, 0.01-in

— 0 I

10

— 20

30
=

- 40 — 40
i

] slotted

NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVD88.

msl = mean sea level
bgs = beiow ground surface
ags = above ground surface
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CH2MHILL WELL CONSTRUCTION LOG

SHEET 1 OF 1

CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _MA-MW13S 31-62083

PROJECT NUMBER: 164453 LOCATION: _Martin Aaron Proper
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 16.6 ft bgs
SURFACE ELEVATION: __ 7.86 feet msl INNER CASING ELEVATION(S): 7.66 ft msl
DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT:_CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: _ 10/30/2001 12:40:00 PM FINISH: __10/30/2001 3:00:00 PM__ NORTHING: _ 398438.594 feet EASTING: _318808.35 feet
& €
28 WELL CONSTRUCTION DIAGRAM DESCRIPTION
% (V]
0 — 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft .
. ; 0-1 ft bgs: Flush mount, 6-in steel protective casing
1 _\:
B \\ 0.5-1.6 ft bgs: Annular Backfill, bentonite-cement grout
2 2 0566 ftbgs: 2-in ID PVC Schedule 40 casing
|4 3 ~{™ 8-In Borehole Diameter
. 4 | 16-3.6ftbgs: Annular Seal, 25 Ibs of granular bentonite
- 5 . . . . 5 —
— 6 . 6
- : L__ . -
7 ; . 7 -
— 8 = \\ 3.6-16.6 ft bgs: Filter Pack, 7-50 Ib bags of #1 sand and 1-50 Ib
“ =.. 7 bag of #00 sand
o = s
- Iﬁ-é\w\“
— 10 = =——6.6-16.6 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
B = 1 slotted '
— 11 H 1M —
— 12 f 12—
i = |
—
— 13 = 13—~
14 1= 14 -
— 15 1= 15 -
16 = 16 —
: NOTES: Coordinates are New Jersey State Plane-NAD83. msl = mean sea level
Elevation datum is NAVDSS. bgs = below ground surface

ags = above ground surface
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Message Page 1 of >2

DeCaro, David/PHL

From: DeCaro, David/PHL
Sent: March 07, 2003 8:28 AM

To:

Zarlinski, Stephen/PHL; Holcomb, Bernard/PHL; Clayton, Michael/PHL

Subject: RE: DEGT-AGT NY Proposal

See my responses below and the attached revised cost sheet.

-----Original Message-----

From: Zarlinski, Stephen/PHL

Sent: March 06, 2003 5:32 PM

To: DeCaro, David/PHL; Holcomb, Bernard/PHL; Clayton, Michael/PHL
Subject: FW: DEGT-AGT NY Proposal

| have made several comments in "comment mode" on the attached DEGT file. Just a few other
comments,;

1. Terry Doyles original email referenced 3 projects (1 NJ/2 NY) and specifically broke out the inspection
from the Hudson River ground work? Do these need to be broken out better? | will look to Bernie since he
knows HIS client.

DD} Spoke with Bernie, this is correct as one project.

2. Secondly, | will approve the cost --- with a BUT --- you need to revisit (and send me revised) for the
tollowing:

a. Your expense marks are 0% except on subcontractors which is 5%.[DD] - Completed

b. Therefore, your expenses are too high (if you want to be conservative revenue wise --- this is ok ---
however, this is going to make your margin be too high from what you will actually deliver.[DD] Completed

c. You need to update your "internal” mark and service centers to reflect 2003 rates --- see Clayton'’s
spreadsheet --- for example service center charges changed, and direct labor mark up is not 35% but
37.5%...[DD] Completed - FYI Project Pricing Tool from Intranet has not been updated for 2003 rates

3. Do you need to insert any Goodwin information?[DD]} No, CH2M HILL wili coordinate the initial SHPO
filing and sub Goodwin if the results require additional work.

Address these changes. If Bernie is ok, Please consider this my PD approval.

From: DeCaro, David/PHL

Sent: March 06, 2003 2:46 PM

To: Zarlinski, Stephen/PHL; Holcomb, Bernard/PHL; Clayton, Michael/PHL
Subject: DEGT-AGT NY Proposal

Gentleman:

Attached is the proposal and cost Table.

Please review and let me know any issues or questions.
I will provide a 374A shortly.

DD

David R. De Caro

302286

03/07/2003



Message Page 2 of 2

Project Scientist .
-CH2M HILL : .

1700 Market Street, Suite 1600 ‘
Philadelphia, PA 19103-3916

Tel: 215/563-4244 ext 441

EFax: 267/ 675-4512

Mobile: 484/ 467-3345
E-Mail: ddecaro@ch2m.com

302287
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<@ CH2MHILL WELL CONSTRUCTION LOG
' SHEET 1 OF 1

CLIENT: EPA Region 2 WELL NUMBER / PERMIT; _ MA-MW13M ; 31-62086
PROJECT NUMBER: 164453 LOCATION: _Martin Aaron Proper
PROJECT NAME: _EPA-Martin Aaron FINISHED W_ELL DEPTH: 58.35 ft bgs
SURFACE ELEVA_TION: 7.59 feet msl INNER CASING ELEVATION(S): 7.33 ft msl
DRILLING CONTRACTOR: _Unit-Tech FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: _ 11/02/2001 8:00:00 AM FINISH: __ 11/02/2001 1:00:00 PM _ NORTHING: _ 398446.578 feet EASTING: _ 318814.378 feet

: § WELL CONSTRUCTION DIAGRAM DESCRIPTION

5 S

O 0-0.5ft bgs: Concrete Pad, 3ft x 3ft

-

L T 0-1 ft bgs: Flush mount, 6-in steel protective casing

B T 0.5-42.35 ft bgs: Annular Backfill, bentonite-cement grout

L 10 0.5-48.35 ft bgs: 2-in ID PVC Schedule 40 casing

L 20 .

8-in Borehole Diameter

— 30

- 40

] 42.35-44.35 ft bgs: Annular Seal, 40 Ibs of granular bentonite

" 44.35-58.35 ft bgs: Filter Pack, 7-50 Ib bags of #1 sand and

- ] N 1-50 Ib bag of #00 sand

i E 48.35-58.35 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
— 50 = 50 slotted

NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVDS88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302288




CH2MHILL

WELL CONSTRUCTION LOG

SHEET 1 OF 1

. p \\
. ‘CLIENT: EPA Reqion 2

WELL NUMBER / PERMIT:__MA-MW14S 31-62519
PROJECT NUMBER: 164453 LOCATION: _Martin Aaron Proper
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 20ft bgs
SURFACE ELEVATION: 6.60 feet msl INNER CASING ELEVATION(S): 6.26 ft msli
DRILLING CONTRACTOR: _Unit-Tech FOREMAN: CHzM GEOLOGIST: _Winkler/Rech
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT:_CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: _ 01/10/2002 9:15:00 AM FINISH: NORTHING: _ 398382.355 feet EASTING: _ 318512.705 feet
§ § WELL CONSTRUCTION DIAGRAM DESCRIPTION
% (4]
0 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
- ; 0-1 ft bgs: Flush mount, 6-in steel protective casing
B 0.5-4 ft bgs: Annular Backfill, 3-50 Ib bags of cement and 1-50
— 2 Ib bag of bentonite
i s 0.5-10 ft bgs: 2-in ID PVC Schedule 40 casing
4 —— 6-In Borehole Diameter
— 5
— 6 —— 4-7 ft bgs: Annular Seal, 1-50 Ib bag of bentonite chips
@
10 = T on bgs: Filter Pack, 4-50 Ib bags of #1 sand and 1-50 Ib
» — ] bag of #00 sand
— 1 = 11—
— 12 % 12—
— 13 ;E 13 —
14 = 14—
B ' : L i 10-20 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in slotted
— 16 — 16 -
— 17 EE 17—
— 18 E 18 —
— 19 = 19 —
- —]
20 = 20 ]

‘ } NOTES: Coordinates are New Jersey State Plane-NADS3.
Elevation datum is NAVDSS.

msl = mean sea level

bgs = below ground surface
ags = above ground surface
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CH2MHILL WELL CONSTRUCTION LOG
- SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT;_ MA-MW14R / 31-62520
PROJECT NUMBER: 164453 LOCATION: _Martin Aaron Proper

PROJECT NAME: EPA-Marlin Aaron

SURFACE ELEVATION; 6.60 feet ms!

DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD: Mud Rotary with 6in O.D. Hollow Sand Bit

FINISHED WELL DEPTH: 119.51ft bgs

INNER CASING ELEVATION(S): 6.18 ft msl

FOREMAN: CH2M GEOLOGIST: Winkler/Rech
DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

START: FINISH: NORTHING: _ 398382.809 feet EASTING: _ 318528.828 feet
28 WELL CONSTRUCTION DIAGRAM DESCRIPTION

a ©

0 - 2 b 0.05ftbgs: Concrete Pad, 3ft x 3ft

10 10 ~] = 0-1ft bgs: Flush mount, 6-in steel protective casing

¥ — ]

R 10.5-103.5 ft bgs: Annular Backfill, 12-50 Ib bags of cement and
- 20 20 2-50 Ib bags of bentonite

L = 0.5-109.5 ft bgs: 2-in ID PVC Schedule 40 casing

| 30 30 ]

40 40 -

N 50 0 — 6-In Borehole Diameter

. 60 60 ]

- 70 70 ;

- -

- 80 80 .

t 90 90 ]

F’ 100 i B— 103.5-105.5 ft bgs: Annular Seal, bentonite pellets

- - 105.5-119.5 ft bgs: Filter Pack, 3-50 Ib bags of #1 sand and
L 110 110 — 1-50 Ib bag of #00 sand

B . 109.5-119.5 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
L slotted

t 120 120 —

NOTES: Coordinates are New Jersey State Plane-NADS3.
Elevation datum is NAVDSS.

msl = mean sea level
bgs = below ground surface
ags = above ground surface
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@ CH2MHILL WELL CONSTRUCTION LOG

- SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: __  MA-MW14D 31-62521
PROJECT NUMBER: 164453 LOCATION: Martin Aaron Proper
PROJECT NAME: EPA-Martin Aaron "FINISHED WELL DEPTH: 188t bgs
SURFACE ELEVATION: 6.55 feet ms} INNER CASING ELEVATION(S): 6.15 ft ms)
DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: _Winkler/Rech
DRILLING METHOD: Mud Rotary DRILLING EQUIPMENT:_Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

START: _ 01/02/2002 7:20:00 PM FINISH:

NORTHING: _ 398382.657 feet EASTING: _ 318539.014 feet

DEFTH BELOW
SRADE {FT)

WELL CONSTRUCTION DIAGRAM

DESCRIPTION

|
o

- 160

I i=n

——0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
— 0-1 ft bgs: Flush mount, 6-in steel protective casing

™ 0.5-172 ft bgs: Annular Backfill, 15-50 Ib bags of cement and

2-50 Ib bags of bentonite

+——0.5-178 ft bgs: 2-in ID PVC Schedule 40 casing

6-In Borehole Diameter

172-174 ft bgs: Annular Seal, bentonite pellets

1 —174-188 1t bgs: Filter Pack, 4-50 Ib bags of #1 sand and 2-50 Ib

bags of #00 sand

178-188 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
slotted

NOTES: Coordinates are New Jersey State Plane-NAD8S3.
Elevation datum is NAVD88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface
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9 cHzmHIL WELL CONSTRUCTION LOG

SHEET 1 OF 1

CLIENT: EPA Region 2 WELL NUMBER / PERMIT;_ MA-MW15S 31-62080
PROJECT NUMBER: 164453 LOCATION: Martin Aaron Proper
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 16.8ft bgs
SURFACE ELEVATION: 7.67 feet msl INNER CASING ELEVATION(S): 7.03 ft msl

DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: _Wojciech Winkier
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT:_ CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

START: __10/29/2001 11:00:00 AM FINISH: 10/29/2001 12:00:00 PM_NORTHING:  398518.442 feel EASTING: _ 318524.696 feet
w w

g 3 WELL CONSTRUCTION DIAGRAM DESCRIPTION

% (9]

0 0-0.8 ft bgs: Concrete Pad, 3ft x 3ft

i 0-1 ft bgs: Flush mount, 6-in steel protective casing

S 1 p—

a 0.8-2.8 ft bgs: Annular Seal, 25 ibs bentonite pellets and 2 gal
— 2 - of water

i 3 '?Q_*_____,___E——;——-Oﬁﬁﬁfﬂms:ZmIDPVCdedMe4Ommmg

— 3 . s -

—4 s T e 4

— 5 5 .

8-In Borehole Diameter

P 6 —

-7 . = 7 -

L = 8 .

8 = 2.8-16.8 ft bgs: Filter Pack, 7-50 Ib bags of #1 sand and 2-50 Ib

- = . bags of #00 sand

- 9 E 9 ]

— 10 = 10 -

o E |

= 11 = 11—

— 12 == 12 . .

= 6.8-16.8 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in

B = T slotted

— 13 - = 13—

14 H 14—

— 15 = 15

- _Eg |

- 16 S — 16 —

L 1= .

NOTES: Coordinates are New Jersey State Plane-NAD83. msl = mean sea level

Elevation datum is NAVDS8. bgs = below ground surface

ags = above ground surface

302292



& CH2MHILL WELL CONSTRUCTION LOG
o SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: __MA-MW15M / 31-62084
PROJECT NUMBER: 164453 LOCATION: _Martin Aaron Proper
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 69.4 ft _bgs
SURFACE ELEVATION: 7.15 feet msl INNER CASING ELEVATION(S): 6.92 ft ms|
DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: _Woijciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in .D/8in O.D. HSA
START: _ 10/31/2001 7:45:00 AM FINISH: _ 11/01/2001 1:34:00 PM__ NORTHING: _ 398510.341 feet EASTING: _ 318537.69 feet
Et
2 8 WELL CONSTRUCTION DIAGRAM DESCRIPTION
% (3
— 0 \ 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
B ™ 0-1 ft bgs: Flush mount, 7-in steel protective casing
i \\_l\ 0.5-53.4 ft bgs: Annular Backfill, bentonite-cement grout
- 10
i 0.5-59.4 ft bgs: 2-in ID PVC Schedule 40 casing
- 20
B 8-In Borehole Diameter
— 30
- 40
I— 50
-~ 53.4-55.4 ft bgs: Annular Seal, bentonite pellets
- - 31— 55.4-69.4 ft bgs: Filter Pack
i 1.
— 60 = 60— 59.4-69.4 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
L .::Aéd___————~*"'_———_——t slotted
- E
L 70 70

NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVD88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface
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CH2MHILL WELL CONSTRUCTION LOG
SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT:  MA-MW16S 31-62081
PROJECT NUMBER: 164453 LOCATION: Mantin Aaron Proper
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 16.5fl__bgs
SURFACE ELEVATION: 7.69 feet msl INNER CASING ELEVATION(S): 7.53 ft msl
DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in 0.D. HSA
START: __ 10/29/2001 2:30:00 PM FINISH: _ 10/29/2201 5:00:00 PM__ NORTHING: _398718.727  feet EASTING: 318788.316 _ feet
8 WELL CONSTRUCTION DIAGRAM DESCRIPTION
E 6
0 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
B T—0-11t bgs: Flush mount, 6-in steel protective casing
1
- ——— 0.5-3.5 ft bgs: Annular Seal, 1/2 bag of bentonite pellets (25
- 2 |bS)
i 1 —0.5-6.5ftbgs: 2-in ID PVC Schedule 40 casing
-3
— 4
— 5 5 .
8-In Borehole Diameter
L& 6
— 7 = 7
— 8 :E 8 3.5-16.5 ft bgs: Filter Pack, 9-50 Ib bags of #1 sand and 1-50 ib
= = bag of #00 sand
— 9 g 9
L 10 = 10
11 = 11
— 12 g 2 71 651651 bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
o R slotted
— 13 = 13
— 14 % 14
2 =
— 15 = 15
— 16 - 16

NOTES: Coordinates are New Jersey State Plane-NAD83.

Elevation datum is NAVD8S.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302294



Nemrenr?

CH2MHILL WELL CONSTRUCTION LOG

e SHEET 1 OF 1
" CLIENT: EPA Region 2 WELL NUMBER / PERMIT;__MA-MW17S / 31-62172
PROJECT NUMBER: 164453 LOCATION: _Corner of Everett and Broadway
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 18t bgs
SURFACE ELEVATION: 7.20 feet ms! INNER CASING ELEVATION(S): 7.00 ft msl
DRILLING CONTRACTOR: _Unit-Tech FOREMAN: CH2M GEOLOGIST: _Woijciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT:_CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: __11/07/2001 7:30:00 AM FINISH: _ 11/01/2001 9:00:00 AM__ NORTHING: _398778.192  feet EASTING: _ 318422174 _ feet
: 2 WELL CONSTRUCTION DIAGRAM DESCRIPTION
L o
&
0 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
i ; ———0-1 ft bgs: Flush mount, 6-in steel protective casing
i ) 0.5-4 ft bgs: Annular Seal, 50 Ibs of granular bentonite
i . |_—~0.5-81tbgs: 2-in ID PVC Schedule 40 casing
- 4
o .
5 5
- 6 L 6 — .
‘3____________—ﬂ——&mBmdmemmam
- 7 . . 7 —
o ) 8 —
-9 __E_ . 9 —
- 10 == 10— :
= 4-18 ft bgs: Filter Pack, 4-100 Ib and 1-50 Ib bags of #1 sand
B = - 7 and 1-50 bag of #00 sand
— 11 = 11—
L 12 = 12—
— 13 = 13—
14 = 12—
. = |
— 15 =5 = WP bgs: 2-in ID PVC Schedule 40 screen, 0.01-in siotted
— 16 = 16 —
17 H 17
—
L~ 18 18
{ NOTES: Coordinates are New Jersey State Plane-NADS3. msl = mean sea level
Elevation datum is NAVD8S. bgs = below ground surface

ags = above ground surface

302295



CH2MIHILL

WELL CONSTRUCTION LOG

. SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT:  MA-MWA17M / 31-62173
PROJECT NUMBER: 164453 LOCATION: Comer of Broadway and Everett Streets
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 51.82 ft_bgs
SURFACE ELEVATION: 7.33 feet ms! INNER CASING ELEVATION(S): 7.02 ft ms!

DRILLING CONTRACTOR: _Unit-Tech FOREMAN: CH2M GEOLOGIST: _Mark Eshbaugh

DRILLING METHOD:
11/08/2001 7:15:00 AM

START:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D/8in O.D. HSA

FINISH:

11/08/2001 11:30:00 AM_NORTHING: _ 398779.556 feet EASTING: __318434.699 feet

DEPTH BELOW
GRADE (FT)

WELL CONSTRUCTION DIAGRAM

DESCRIPTION

\ 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft

™ 0-1 ft bgs: Flush mount, 6-in steel protective casing

— 0.5-35.82 ft bgs: Annular Backfill, bentonite-cement grout

0.5-41.82 ft bgs: 2-in ID PVC Schedule 40 casing

8-in Borehole Diameter

35.82-37.82 ft bgs: Annular Seal, 10 Ibs of granular bentonite
37.82-51.82 ft bgs: Filter Pack, 7.5-50 Ib bags of #1 sand and

1-50 Ib bag of #00 sand

41.82-51.82 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in

— 0 - 0
- 10 10
L 20 20
- 30 30
— 40 40
3 =
| H
- 1=
— 50 = 50

slotted

NOTES: Coordinates are New Jersey State Plane-NAD83.

Elevation datum is NAVD88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302296



& CH2MHILL WELL CONSTRUCTION LOG
. n SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _MA-MW18S / 31-62177
PROJECT NUMBER: 164453 LOCATION: Everett Street
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 17.8ft bgs
SURFACE ELEVATION: 7.44 INNER CASING ELEVATION(S): 7.16 ft msl
DRILLING CONTRACTOR: _Unil-Tech FOREMAN: CH2M GEOLOGIST: _Wojciech Winkier

DRILLING METHOD:
11/06/2001 7:35:00 AM

START:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

11/05/2001 10:30:00 AM_ NORTHING: _ 398827.975 feet EASTING: _ 318590.588

DEPTH BELOW
GRADE (FT)

WELL CONSTRUCTION DIAGRAM

DESCRIPTION

— 10

11

—

] 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
| 0-1ftbgs: Flush mount, 6-in steel protective casing

NI

T —

— 12

- 14

— 15

— 16

— 17

10

11

12

13

14

15

16

17

0.5-5.8 ft bgs: Annular Seal, 25 Ibs bentonite pellets

-

1 5817.81ftbgs: Filter Pack, 3-100 Ib bags of #1 sand

1 781781t bgs: 2-in 1D PVC Schedule 40 screen, 0.01-in
slotted

’ NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVD88.

msl = mean sea level

bgs = below ground surface
ags = above ground surface

302297




- @ cH2MHILL WELL CONSTRUCTION LOG

' - SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _ MA-MW18M / 31-62178
PROJECT NUMBER: 164453 LOCATION: Everett Street
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 41.77 ft bgs
SURFACE ELEVATION; ___ 7.62 feet ms! INNER CASING ELEVATION(S): 7.40 ft ms}

DRILLING CONTRACTOR: _Unit-Tech

FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler

DRILLING METHOD: Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D/8in O.D. HSA

START: __ 11/05/2001 6:30:00 AM FINISH: _ 11/09/2001 9:30:00 AM _ NORTHING: _398820.866  feet EASTING: _318601.912  fest
g E
g8 WELL CONSTRUCTION DIAGRAM DESCRIPTION
a O

0 L 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft

B \\ 0-1 ft bgs: Flush mount, 6-in steel protective casing

i T 0.5-25.77 ft bgs: Annular Backfill, concrete grout

10 0 0.5-31.77 ft bgs: 2-in ID PVC Schedule 40 casing

. ] _S_ 8-In Borehole Diameter

- 25.77-27.77 ft bgs: Annular Seal, 30 Ibs of granular bentonite

- 1 27.77-41.77 ft'bgs: Filter Pack, 3-100 Ib bags of #1 sand and 1
50 Ib bag of #00 sand
— 30
B = 14— 31.77-41.77 ft bgs: 2-in 1D PVC Schedule 40 screen, 0.01-in
= slotted
L [ i
— 40 :ii 40 —

NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVD88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302298



& CH2MHILL
e

WELL CONSTRUCTION LOG

SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT; _MA-MW18D 3162179
PROJECT NUMBER: 164453 LOCATION: Everett St, between Broadway and Sixth

PROJECT NAME: _EPA-Martin Aaron

SURFACE ELEVATION: 7.60 feet msl

PRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD: Mud Retary with 6in O.D. Hollow Sand Bit

FINISHED WELL DEPTH: 152t bgs

INNER CASING ELEVATION(S): 7.17 ft msi

FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

START: __ 11/27/2001 7:30:00 AM FINISH: __ 11/28/2001 4:00:00 PM _ NORTHING: _398827.203 feet EASTING: _ 318575.427 feet
g E
28 WELL CONSTRUCTION DIAGRAM DESCRIPTION
a O
—0 \u‘ 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
i I~ 0-1 ft bgs: Flush mount, 6-in steel protective casing
20 20 0.5-134 it bgs: Annular Backfill, 20-50 Ib bags of cement, 4-50
- 1 Ib bags of bentonite, and 2-50 Ib bags of chips
i - 0.5-142 ft bgs: 2-in ID PVC Schedule 40 casing
— 40 40 —
— 60 8 3 61 Borehole Diameter
-— 80 80 —
L 100 100 —
L h
— 120 120 —
3 1 134-136ft bgs: Annular Seal (unknown materials)
136-152 ft bgs: Filter Pack, 4-50 Ib bags of #1 sand and 2-50 Ib
- 140 -E 140 — bags of #00 sand
i : — : . 142-152 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
5 = . slotted

- NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVD88.

msi = mean sea level
bgs = below ground surface
ags = above ground surface

302299



o

CH2MHILL WELL CONSTRUCTION LOG

. SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT:_ MA-MW19S 31-62180
PROJECT NUMBER: 164453 LOCATION: Comer of Sixth and Everett Streets
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 15.05 ft_bgs
SURFACE ELEVATION; 6.64 feet msl INNER CASING ELEVATION(S): 6.37 ft msl
DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: __11/06/2001 10:30:00 AM ___ FINISH: __11/06/2001 12:30:00 PM_NORTHING: _398868.698  feet EASTING: _ 318899.471  feet
HE
i WELL CONSTRUCTION DIAGRAM DESCRIPTION
E o
a8
— 0 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft
B — 0-1 ft bgs: Flush mount, 6-in steel protective casing
— 1
i —— 0.5-2.05 ft bgs: Annular Seal, bentonite peliets
— 2
- L 0.5-5.05 ft bgs: 2-in ID PVC Schedule 40 casing
|~ 3 3 —
— 4 4 —
L5 4 2 .
= 8-In Borehole Diameter
6 = 6 —
7 = 7 -
| = 8 —
8 B 1—2051505ftbgs: Fiter Pack, 2-50 Ib bags and 3-100 Ib bags
- = -1 of #1 sand and 1-50 Ib bag of #00 sand
— 9 e 9 —
=i
— 10 = 10 —
11 = 11—
— 12 g | 12 — . .
=B ——>5.05-15.05 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
i Bl —— 1 Ssiotted
13 = 13—
— 14 ~E§ 14 —
15 = 15
' NOTES: Coordinates are New Jersey State Plane-NAD83. msl = mean sea level
Elevation datum is NAVDS8. bgs = below ground surface

ags = above ground surface

302300



@ CH2MHILL WELL CONSTRUCTION LOG
= i SHEET 1 OF 1
‘ CLIENT: EPA Region 2 ) WELL NUMBER / PERMIT: __ MA-MW19M / 31-62181
PROJECT NUMBER: 164453 LOCATION: Intersection of Sixth and Everett Streets
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 51.8ft bgs
SURFACE ELEVATION: 6.66 feet ms! INNER CASING ELEVATION(S): 6.46 ft mst

DRILLING CONTRACTOR: _Unit-Tech FOREMAN: CH2M GEOLOGIST: _Mark Eshbaugh
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: __11/12/2001 7:00:00 AM FINISH: _ 11/12/2001 1:20:00 PM __ NORTHING: _398858.905 feet EASTING: _ 318899.027 feet

& E
Y WELL CONSTRUCTION DIAGRAM DESCRIPTION
a O
—0 . —— g0 .07 ftbgs: Concrete Pad, 2ft x 2ft
- I 0-1 ft bgs: Flush mount, 7-in steel protective casing
r— \
i T==>0.7-1.7 ft bgs: Annular Backfill, sand and soil
L 1.7-35.8 ft bgs: Annular Backfill, 3-94 Ib bags of Type II
+ cement, 1-20 Ib bag of granular bentonite, 30 gal of water
L10 10 —
. 0.5-41.8 ft bgs: 2-in ID PVC Schedule 40 casing,
L 4 flush-threaded
o . o -
| B
— 30 30 8-In Borehole Diameter
i | —358-37 8 ft bgs: Annular Seal, 10 Ibs of granular bentonite and
L ' | - 5 gal of water
i _J .. //____2 37.8-39.8 ft bgs: Filter Pack - 1-50 Ib bag of #0 sand
— 40 D J"f 40— _-39.8-53.8 ftbgs: Filter Pack - 3-100 Ib bags of #1 sand
- = 7 _—41.8-51.8 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
i TH o slotted
=
) CE ]

ms! = mean sea level
bgs = below ground surface
ags = above ground surface

. NOTES: Coordinates are New Jersey State Plane-NADB83.
Elevation datum is NAVDS88.

302301



CH2MHILL WELL CONSTRUCTION LOG
' > SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _MA-MW19R 31-63457
PROJECT NUMBER: 164453 LOCATION: Intersection of Sixth and Everett Streets
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 113t _bgs
SURFACE ELEVATION: 6.66 feet ms) INNER CASING ELEVATION(S): 6.46 ft msl
DRILLING CONTRACTOR: FOREMAN: CH2M GEOLOGIST:

DRILLING METHOD:

DRILLING EQUIPMENT:

NORTHING: _ 398847.102 feet EASTING: __ 318898.361 feet

DESCRIPTION

——0-0.5 ft bgs: Concrete Pad, 3ft x 3ft

™™ 0-1 ft bgs: Flush mount, 6-in steel protective casing

0.5-98 ft bgs: Annular Backfill, bentonite—cemen{ grout

—0.5-103 ft bgs: 2-in ID PVC Schedule 40 casing

6-In Borehole Diameter

— 98-100 ft bgs: Annular Seal, granular bentonite

100-113 ft bgs: Filter Pack - 7-50 Ib bags of #1 sand and 1-50

Ib bag of #00 sand

START: FINISH:

2 8 WELL CONSTRUCTION DIAGRAM

h o

]

— O e 0 =

L 10 10 —

;20 20 —

30 30 —
. - 40 40 —

L 50 50 —

:'60 60 —

70 70

;80 80 —

- 90 90 —

; 100 100 —

—— 110 110 —

: .

103-113 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in

slotted

. . NOTES: Coordinates are New Jersey State Plane-NAD83. -
Elevation datum is NAVD88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302302




-

CH2MHILL WELL CONSTRUCTION LOG

‘ SHEET 1 OF 1

CLIENT: EPA Region 2 WELL NUMBER / PERMIT:__MA-MW20S 31-62174
PROJECT NUMBER: 164453 LOCATION: Comer of Jackson and S. Sixth Street
PROJECT NAME: _EPA-Martin Aaron FINISHED WELL DEPTH: 17.91t _bgs
SURFACE ELEVATION: 6.67 feet msl! INNER CASING ELEVATION(S): 6.28 ft msl
DRILLING CONTRACTOR: _Unit-Tech FOREMAN: CH2M GEOLOGIST: _Mark Eshbaugh
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT:_CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
START: __11/07/2001 10:30:00 AM___ FINISH: __ 11/07/2001 11:45:00 AM_ NORTHING: __398149.781 feet EASTING: _ 318872.603 _ feet
i E
¢ g WELL CONSTRUCTION DIAGRAM DESCRIPTION
% [
0 0-0.5 ft bgs: Concrete Pad, 3ft x3ft
"1 0-1 ft bgs: Flush mount, 6-in steel protective casing
" ) | 0.5-1 ft bgs: Annular Backfill, bentonite-cement grout
N -1-3.9 ft bgs: Annular Seal, 50 Ibs of granular bentonite and 5
— 3 gal of water
— 4 0.5-7.9 ft bgs: 2-in ID PVC Schedule 40 casing
I~ 5 5
L6 6 . — .

% 8-In Borehole Diameter

'l"—7 7 -

- == 8 - R
= 3.8-17.9 ft bgs: Filter Pack, 3-100 Ib bags of #1 sand and 1-50
o = ] Ib bag of #0 sand
— 9 = 9
10 = 10 —
L 119 g 11
- 12 + 12— . .
= 7.9-17.9 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in

B = 7 siotted
— 13 = 13—
B 1= -
— 14 = 14—
— 15 1= 15 —
16 = 16 —
— 17 = 17—
18 —— 18—

' NOTES: Coordinates are New Jersey State Plane-NAD83.
Elevation datum is NAVDS8.

msl = mean sea level
bgs = below ground surface
ags = above ground surface

302303



®

CH2MHILL WELL CONSTRUCTION LOG

SHEET 1 OF 1

CLIENT: EPA Region 2 WELL NUMBER/ PERMIT:___MA-MW20M / 31-62175
PROJECT NUMBER: 164453 LOCATION: Sixth Street and Jackson
PROJECT NAME: _EPA-Martin Aaron : FINISHED WELL DEPTH: 4851t bgs
SURFACE ELEVATION: 6.93 feet msl INNER CASING ELEVATION(S): 6.67 ft msl
DRILLING CONTRACTOR: Unit-Tech ] FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT;_CME 85 Rig 4 1/4in1.D./8in O.D. HSA
START: __11/13/2001 7:00:00 AM FINISH: __11/13/2001 12:00:00 PM_NORTHING: _ 398174.443 feet EASTING: __ 318875.777 feet
g E
g8 WELL CONSTRUCTION DIAGRAM DESCRIPTION
o O
0 L 0-0.5 ft bgs: Concrete Pad, 1ft x 1ft
r I 0-1 ft bgs: Flush mount, 7-in steel protective casing
\_\_\ 0.5-32.5 ft bgs: Annular Backfill, 3-94 Ib bags of Portland
i cement, 1-25 b bag of granular bentonite, 30 gal of water
— 10 0.5-38.5 ft bgs: 2-in ID PVC Schedule 40 casing,
L flush-threaded
— 20
| 8-In Borehole Diameter
— 30
B r-—32.5—34.5 ft bgs: Annular Seal, 25 Ibs of granular bentonite and
10 gal of water
—=34.5-36.5 ft bgs: Filter Pack - 1-50 Ib bag of #0 sand
| —36.5-50.5 ft bgs: Filter Pack - 3-100 Ib bags of #1 sand
/38.5-48.5 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
— 40 slotted
- 'NOTES: Coordinates are New Jersey State Plane-NADB3. msl = mean sea level
Elevation datum is NAVD8S. bgs = below ground surface

ags = above ground surface

302304



CH2MHILL| WELL CONSTRUCTION LOG

‘ SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: __MA-MW20R / 31-63458
PROJECT NUMBER: 164453 LOCATION: Sixth and Jackson Streets
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 1231t bgs
SURFACE ELEVATION: 6.98 feet msl INNER CASING ELEVATION(S): 6.47 ft msl
DRILLING CONTRACTOR: FOREMAN: CH2M GEOLOGIST:
DRILLING METHOD: DRILLING EQUIPMENT:
START: FINISH: NORTHING: _398181.143 feet EASTING: _ 318876.27 feet
g 3 WELL CONSTRUCTION DIAGRAM DESCRIPTION
% L]
- + 0
— 0 31— 0-0.5ftbgs: Concrete Pad, 3ft x 3ft
I 47 0-1ftbgs: Flush mount, 6-in steel protective casing
— 10 10 —
" ] 0.5-108 ft bgs: Annular Backfill, bentonite-cement grout
N i
20 20 — —0.5-113 ft bgs: 2-in ID PVC Schedule 40 casing
—— 30 30 —
. 20 —

o %
— 50 20— 6-In Borehole Diameter
60 60 —
- 70 70 —
— 80 80 —
- .
— 90 90 —
100 100 -
N 1 -108-1101t bgs: Annular Seal, granular bentonite
— 110 110-123 ft bgs: Filter Pack, 6-50 Ib bags of #1 sand
I 120 = 150 = 113-123 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in
L . . - slotted

‘,3 ‘NOTES: Coordinates are New Jersey State Plane-NAD83. msi = mean sea level

Elevation datum is NAVD88. bgs = below ground surface

ags = above ground surface

302305



CHZ2VHILL

WELL CONSTRUCTION LOG

SHEET 1 OF 1

- i
‘ CLIENT: EPA Region 2
PROJECT NUMBER: 164453

PROJECT NAME: EPA-Martin Aaron
SURFACE ELEVATION: 6.97

DRILLING CONTRACTOR: Unit-Tech
DRILLING METHOD:

START:

Mud Rotary with 6in O.D. Hollow Sand Bit

11/16/2001 8:00:00 AM

WELL NUMBER / PERMIT: __MA-MW20D 31-62176
LOCATION: Sixth and Jackson Streets

FINISHED WELL DEPTH: 133ft _ bgs

INNER CASING ELEVATION(S): 6.61 ft msl

FOREMAN: CH2M GEOLOGIST: _Wojciech Winkler

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

11/21/2001 11:00:00 AM NORTHING: _ 398202.363 feet EASTING: _ 318876.827 feet

ow
GRADE {FT)

DEPTH BEL

WELL CONSTRUCTION DIAGRAM

DESCRIPTION

i
o

Q
T

— 140

140 —

—— 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft

™~~0-11t bgs: Flush mount, 6-in steel protective casing

0.5-122 ft bgs: Annular Backfill (unknown materials)

0.5-128 ft bgs: 2-in ID PVC Schedule 40 casing

8-In Borehole Diameter

— 122-124 ft bgs: Annular Seal, 1-50 Ib bag of bentonite pellets

124-133 ft bgs: Filter Pack, 4-100 Ib bags of #1 sand and 1-50

Ib bag of #00 sand

128-133 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in

slotted

" NOTES: Coordinates are New Jersey State Plane-NADS3.

Elevation datum is NAVD88.

msl = mean sea level
bgs = below ground surface
ags = above ground surface
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CH2MHILL WELL CONSTRUCTION LOG
SHEET 1 OF 1

CLIENT: EPA Region 2 WELL NUMBER / PERMIT: MA-MW21S / 3162522
PROJECT NUMBER: 164453 LOCATION: South Jersey Port
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 21ft _ bgs
SURFACE ELEVATION: 6.47 feet msl INNER CASING ELEVATION(S): 5.97 ft msl
DRILLING CONTRACTOR: Unit-Tech FOREMAN: CH2M GEOLOGIST: Winkler/Rech
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

START: __01/02/2002 12:45:00 PM FINISH:

NORTHING: _ 398392.191 feet EASTING: _ 317912.704 feet

DESCRIPTION

0-0.5 ft bgs: Concrete Pad, 3ft x 3ft

I 0-1 ft bgs: Flush mount, 6-in steel protective casing

0.5-8 ft bgs: Annular Backfill, 3-50 Ib bags of cement and 1-50
Ib bag of bentonite

0.5-11 ft bgs: 2-inID PVC Schedule 40 casing

6-In Borehole Diameter

8-9 ft bgs: Annular Seal, 1-50 Ib bag of bentonite chips

9-21 ft bgs: Filter Pack, 3-50 Ib bags of #1 sand and 1-50 Ib

bag of #00 sand

11-21 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in slotted

& E

: : WELL CONSTRUCTION DIAGRAM

8

— 0

-

>

P

my

s

6

_

-6

o

:— 10 10

j— 11 = 11

_— 12 E 12
13 § 13

— 15 § 15
16 E 6
:° 17 % 17

:—' 18 % 18 ——
L 10 E 1o
-—zo % 20 -
[—21 21 —:

NOTES: Coordinates are New Jersey State Plane-NADB83.
Elevation datum is NAVD88.

mslt = mean sea level
bgs = below ground surface
ags = above ground surface
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CH2MHILL WELL CONSTRUCTION LOG

i SHEET 1 OF 1
CLIENT: EPA Region 2 WELL NUMBER / PERMIT: _ MA-MW22S 31-62523
PROJECT NUMBER: 164453 LOCATION: South Jersey Port
PROJECT NAME: EPA-Martin Aaron FINISHED WELL DEPTH: 21ft__ bgs

SURFACE ELEVATION: 7.29

feet msl

DRILLING CONTRACTOR: Unit-Tech

DRILLING METHOD:

Hollow Stem Auger

INNER CASING ELEVATION(S): 6.89 ft msl

FOREMAN: CH2M GEOLOGIST: _Winkler/Rech
DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

START: FINISH: NORTHING: _ 398276.023 feet EASTING: _ 318308.884 feet
z g WELL CONSTRUCTION DIAGRAM DESCRIPTION

a O

0 0-0.5 ft bgs: Concrete Pad, 3ft x 3ft

L 0-1 ft bgs: Flush mount, 6-in steel protective casing

i 0.5-5 ft bgs: Annular Backfill, 3-50 Ib bags of cement and 1-50
— 2 i Ib bag of bentonite

; 3 —1— 0.5-11 ft bgs: 2-in ID PVC Schedule 40 casing

| . ————6-In Borehole Diameter

__ 5 5-7 ft bgs: Annular Seal, 1-50 Ib bag of bentonite chips

— 6

__ 7 7-21 ft bgs: Filter Pack, 3-50 Ib bags of #1 sand

— 8

-9 9

— 10 10 —

— 11 4 11 Cn .

i —] | 11-21 ft bgs: 2-in ID PVC Schedule 40 screen, 0.01-in slotted
— 12 — 12 ] ‘

— 13 E% 13 —

— 14 E 14 —

— 15 = 15 —

— 16 — 16

i = R

— 17 = 17

- 18 = 18 —

- g 1 -

— 19 — 19 —

— 20 = 20

— 21 = 21

NOTES: Coordinates are New Jersey State Plane-NADS3.

Elevation datum is NAVD88.

ms} = mean sea level
bgs = below ground surface
ags = above ground surface
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Appendix D
Tidal Survey Graphs/Slug Test Graphs
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THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62085

This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD &3 West 75° 07’ 09.0”
Latitude (one-tenth of a second): North 39° 55* 32.2”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.22°

Owners Well Number (As shown on the application

or plans): MW 12M
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

=T

PROFESSIONALLAND SURVEYOR'S SIGNATURE

EDWARD W WARFEL SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type) .

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302394




. s

- (Please print or type)

PROFESSIONAL LAND SURVEYOR'S LICENSE #

THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT .

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62082
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 08.9”

Latitude (one-tenth of a second): North 39° 55’ 32.3” ‘
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.74°

Owners Well Number (As shown on the application

or plans): MW 128

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

<L Nul

PROFESSIONAL LAND SURVEYOR/'S SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

24Gs03116000

302395



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62086
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 04.8”
Latitude (one-tenth of a second): North 39° 55’ 32.5”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.33

Owners Well Number (As shown on the application

or plans): MW 13M
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

Lo

PROFESSIONAL LAND SURVEYOR'S SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

2hGS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE #

302396



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62083
This number must be permanently afﬁxed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 04.9”
Latitude (one-tenth of a second): North 39° 55’ 32.4”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.66°

Owners Well Number (As shown on the application

or plans): MW 13S
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. 1 am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

AN M

PROFESSIONAL LAND SURVEYOR'S SIGNATURE

FDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

2hGS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # ' ' 302397




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION

CERTIFICATION -

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water
Allocation Section, 609-984-6831):

This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83

Latitude (one-tenth of a second):

Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88

Owners Well Number (As shown on the application
“or plans):

AUTHENTICATION

31-62521

West 75° 07° 08.3”
North 39° 55’ 31.8”

6.15’

MW 14D

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

=BV WIN

PROFESSIONAL LAND SURVEYOR'S SIGNATURE

EDWARD W WARFEL SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000

- PROFESSIONAL LAND SURVEYOR'S LICENSE #

302398



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62520

This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 08.4”
Latitude (one-tenth of a second): North 39° 55’ 31.8”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 8§88 6.18°

Owners Well Number (As shown on the application

or plans): MW 14R
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

Ry IWL

PROFESSIONAL LAND SURVEYOR'S SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type) .

246503116000
PROFESSIONAL LAND SURVEYOR'S LICENSE #

302399



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION

CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water
Allocation Section, 609-984-6831):

This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83
Latitude (one-tenth of a second):

Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88
Owners Well Number (As shown on the application
or plans):

AUTHENTICATION

31-62519

West 75° 07’ 08.7”
North 39° 55° 31.8”

6.26°

MW 14S

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

=BV IV

PROFESSIONAL LAND SURVEY@R'S SIGNATURE

EDWARD W WARFEL - SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE #

302400



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT ‘

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
' CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62084
This number must be permanently affixed to the

well casing.

~ Longitude (one-tenth of a second): NAD 83 West 75° 07’ 08.3”
Latitude (one-tenth of a second): North 39° 55 33.1”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.92°
Owners Well Number (As shown on the application

or plans): MW 15M
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

=/ 1)) /. 4

PROFESSIONAT-EAND SURVEYQR'S SIGNATURE

'EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

246503116000
PRQFE§S\IQNAL LAND SURVEYOR'S LICENSE # 302 4‘_0 1




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62080

This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 08.5”
Latitude (one-tenth of a second): North 39° 55° 33.2”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): . NAVD 88 7.03°

Owners Well Number (As shown on the application

or plans): MW 158
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

= Nl

PROFESSIONAL DAND SURVE@OR'S SIGNATURE

EDWARD W WARFEL . SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

(Please print or type)

24GS03116000

-PROFESSIONAL LAND SURVEYOR'S LICENSE # 302402:



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62081
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 05.1” ‘
Latitude (one-tenth of a second): North 39° 55 35.2”

Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.53°

Owners Well Number (As shown on the application

or plans): MW 16S

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

< L il

PROFESSIONAL LAND SURVEYR'S SIGNATURE

EDWARD W WARFEL SEAL

PROFESSIONAL LAND SURVEYOR'S NAME ‘
(Please print or type)

24GS03116000
PROEESSIONAL LAND SURVEYOR'S LICENSE # 302403




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62173
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 09.7”
Latitude (one-tenth of a second): North 39° 55° 35.7”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.02°

Owners Well Number (As shown on the application

or plans): MW 17M
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

RN 33N

PROFESSIONAL LAND SURVEYOR'S SIGNATURE

EDWARD W WARFEL . SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type) '

2hGS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE #

302404



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT ‘

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62172
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 09.9”
Latitude (one-tenth of a second): North 39° 55* 35.7”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.00°

Owners Well Number (As shown on the application

or plans): MW 17S
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the

submitted information is true, accurate and complete. I am aware that there are significant

penalties for submitting false information including the possibility of fine and imprisonment.

AN L

PROFESSIONAL LAND SURVEYOR(S SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000 ,
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302405




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62179
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 07.9”

Latitude (one-tenth of a second): North 39° 55° 36.2”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.17

Owners Well Number (As shown on the application

or plans): MW 18D
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

9 L 48

PROFESSIONAL LAND-SURVEYOR'S ($IGNATURE

FDWARD W WARFEL SEAL

'PROFESSIONAL LAND SURVEYOR'S NAME

(Please print or type)

2hG503116000 :
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302406




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62178
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 07.5”
Latitude (one-tenth of a second): North 39° 55° 36.2”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.40°

Owners Well Number (As shown on the application

or plans): MW 18M

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

SRV N

PROFESSIONAL LAND SURVEYOR'S SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302407




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION

CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 Souith Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62177
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 07.7”
Latitude (one-tenth of a second): North 39° 55° 36.2”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 7.16°

Owners Well Number (As shown on the application

or plans): | MW 18S
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

@J\A //Mﬂ

PROFESSIONAL LANB%HRVEYOWS SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

2463803116000
PRO_FESSIONAL LAND SURVEYOR'S LICENSE #

302408
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THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62181
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 03.7”
Latitude (one-tenth of a second): North 39° 55’ 36.6”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.46°

Owners Well Number (As shown on the application

or plans): MW 19M
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

SN/ TN

PROFESSIONAL LAND SURVEYOR'§ SIGNATURE

EDWARD W WARFEL SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302409




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility:  Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-63457
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 03.7”
Latitude (one-tenth of a second): North 39° 55 36.4”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.46’

Owners Well Number (As shown on the application

or plans): MW 19R
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

< L A

PROFESSIONAL LAN&‘!LSUR“VEYOR'@ SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302410




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62180
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 03.7”
Latitude (one-tenth of a second): North 39° 55’ 36.6”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.37°

Owners Well Number (As shown on the application

or plans): MW 19S
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. [ am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

PROFESSIONAL LAN RVEYOR'S JIGNATURE

FDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302411




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62176
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07’ 04.0”
Latitude (one-tenth of a second): North 39° 55° 30.17
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.61°

Owners Well Number (As shown on the application

or plans): MW 20D
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

LM o

PROFESSIONAL LAND SURVEYOR/S SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE #

302412

v



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: =~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62175
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 04.0”

Latitude (one-tenth of a second): North 39° 55” 29.8”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.67

Owners Well Number (As shown on the application

or plans): MW 20M
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. 1 am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

1 Ly b 0

' PROFESST/ ONAL LAND"‘sUﬁVEYOR § SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

2hGS0311.6000 .
PROFESSIONAL LAND SURVEYOR'S LICENSE # ' 302413




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-63458
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 04.0”
Latitude (one-tenth of a second): North 39° 55° 29.9”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.47°

Owners Well Number (As shown on the application

or plans): MW 20R
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

?U//{/

PROFESSIONAL LAN‘ﬁﬂUﬂVEYOijs SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

(Please print or type)

2146503116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302414




THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62174
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 04.0”
Latitude (one-tenth of a second): North 39° 55’ 29.5”
Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.28’

Owners Well Number (As shown on the application

or plans): MW 20S
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

Ny N

PROFESSIONAL LAND-SURVEYOR'Y SIGNATURE

EDWARD W WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24GS03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302415




. THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
' CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62522
This number must be permanently affixed to the
well casing.
‘ Longitude (one-tenth of a second): NAD 83 West 75° 07’ 16.4”
Latitude (one-tenth of a second): North 39° 55’ 31.9”
Elevation of Top of Casing (cap off)
(one-hundredth of a foot): NAVD 88 5.97
Owners Well Number (As shown on the application
or plans): MW 218
AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe the
submitted information is true, accurate and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

aRVy W

PROFESSIONAL LANﬁ\SURVEYO 'S SIBNATURE

EDWARD W WARFEL SEAL

‘ PROFESSIONAL LAND SURVEYOR'S NAME
(Please print or type)

24Gs03116000
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302416




o

THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR HIS/HER AGENT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION
CERTIFICATION

Name of Permittee: Martin Aaron, Inc.

Name of Facility: ~ Martin Aaron, Inc.

Location: 1542 South Broadway Street
Camden, NJ 08104-1302

LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's Water

Allocation Section, 609-984-6831): 31-62523
This number must be permanently affixed to the

well casing.

Longitude (one-tenth of a second): NAD 83 West 75° 07° 11.3” ‘
Latitude (one-tenth of a second): North 39° 55° 30.8”

Elevation of Top of Casing (cap off)

(one-hundredth of a foot): NAVD 88 6.89’

Owners Well Number (As shown on the application

or plans): MW 228

AUTHENTICATION

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. 1 am aware that there are significant
penalties for submitting false information including the possibility of fine and imprisonment.

= vy W

PROFESSIONAL LAND-SURVEYOR({S SIGNATURE

EDWARD W_WARFEL SEAL
PROFESSIONAL LAND SURVEYOR'S NAME ’
(Please print or type)

246503116000 B
PROFESSIONAL LAND SURVEYOR'S LICENSE # 302417
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| Appendix F
Soil Boring Logs
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CH2MHILL SOIL BORING LOG

SHEET 1 OF 2
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW128
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.91 feet msl TOTAL DEPTH: 18.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/Hammer/liners CH2M GEOLOGIST: Wojciech Winkler
START: . 10/30/2001 9:00:00 AM FINISH: 10/30/2001 11:00:00 AM
NORTHING: 398434.287 feet EASTING: 318492.002 feet
e z SOIL DESCRIPTION 312 COMMENTS
b Q D &
@ 4 & = o
N g > » E 4 N [COLOR, MOTTLING, SOIL DESCRIPTION, (>,; 2 O]
B2 B | w = s QE PREDOMINANT GRAIN SIZE, SUBORDINATE 8 |8 |E
swlz2! 2 (& 3. |l 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, s é 2
29w w | w o9 Swtdl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 0| o |k
FElz| & | & ze 1J2EY EE WATER STATE, DENSITY/COHESIVENESS, o | L |w
Btz 3| 2 Qv |>iZzm ZE LAYERING] 18 |
o (2] P 7] o b Zlps »Z 3 a (5
— 0 1 ]02 Soil 0-2 CONCRETE (NOTE: concrete pad)
— 1 .
— 2 2 |24 Soit | 12-16-10-7 2611 |0 Black (N1), moderately sorted, fine SAND, some silt, | SP | 10 :,'J?Ts,s ‘Ob-,(g)z"z’b@::o 7
| some fine gravel, dry ] 220 com pm,
- 3 —4 pu—
— 4 3 |46 Soil | 5-4-3-3 7 |13 |01 SAA 2 PID(B)=0.7 ppm, (H)=2 |
ppm; RAD(B)=20 cpm,
B i {H)=20 cpm
— 5 ]
1-1.4 Pale brown (5YR 5/2), moderately sorted, fine SP |2 PiD( ZRA =0.7 pom, (H)=2
SAND, trace fine gravel, trace silt 85’"_‘ D(B) =20 cpm,
—6 14 |es |soil|2231 5 (o |o2 No Recovery 3 PID(E0.0gpr, (H)=3. o_
ppm; RAD(B)=20
B i (H)=20 cpm
—— 7 -4 pu—
— 8 5 1810 Soil | WH-1-1-2 2 |15 1005 Black (N1), well sorted, subrounded, fine SAND and | SM |3 PID(B)=0. WM3“
silt, trace fine gravel, wet pp’“ D( ) =20 cpm,
i 0.5-1 =
Dark gray (N3), well sorted, subangular, CLAY and | CL |3 P'D(,B ~° ppm, {H)=3
L, sit, medium plasticity, wet, soft 9 ;’,g;g'zo cgf"zo cpm,
NOTES: ms! = mean sea level

bgs = below ground surface

302420



CH2MHILL

SOIL BORING LOG

SHEET 2 OF 2 ]‘

CLIENT: EPA Region 2

PROJECT NUMBER: _ 164453

PROJECT NAME: EPA-Martin Aaron

SURFACE ELEVATION: 6.91 feet msl

DRILLING CONTRACTOR: _Unit-Tech

BORING NUMBER: __ MA-MW12S
LOCATION: Martin Aaron Proper

TOTAL DEPTH: 18.00 feet bgs
FOREMAN:

DRILLING METHOD: _ Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/Hammer/liners

CH2M GEOLOGIST: Wojciech Winkler

START: 10/30/2001 9:00:00 AM FINISH: 10/30/2001 11:00.00 AM
NORTHING: 398434.287 feet EASTING: 318492.002 feet
= z SOIL DESCRIPTION s | 5 COMMENTS
i < 218
«| 2 3 51¢
| & < ” A {[COLOR, MOTTLING, SOIL DESCRIPTION, 51z o
% E1g % w E L 8F PREDOMINANT GRAIN SIZE, SUBORDINATE & 19 g
mw | 2] Z| & 3. x| 4= GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 é ]
2Lyl wilw 0% Byl uwg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6| o |k
[ i o zQ E8 &iF WATER STATE, DENSITY/COHESIVENESS, @ | & |w
°12] =1 2 5% |23 z& LAYERING] 2 | 8 &
o by b by o o zZmhe] »Z > 18 jo
6 |1012 |soit] 1233 5 |15 1015 Dark gray (N3), well sorted, rounded, CLAY and sitt, [CL |35 ko b
medium plasticity, wet, soft D(B) 2&) cpm, (H)=20
- e cpm -1
- 11 . N ]
— 12 7 12-14 Soil | 2-24-6 6 |2 0-0.5 SAA 40 PID(4K-600 ppm,
i RAD(B)-40 cpm. {(H)=4D
0.5-15 Dark yelowish brown (10YR 4/2), well sorted, SP |40 K Bg:,' D ppm.
subrounded, fine SAND, wet ) %,25(3)_40 com, (H) =40_|
- 13 B cpm
— 14 ;
8 |1416 | Soit | WH-4-22 26115 |01 Dark gray (N3), well sorted, rounded, CLAY and silt, | CL |40 PID(B)= 1 0 pm, (H)=40 |
wet, soft 83)"_" )_40 opm.
— 15 1.2 Yellowish gray (5Y 7/2), well sorted, rounded, SP 105 P 'D(B&A f Xy (H)=0.5"|
1.2-15 medium SAND, wet sP 105 ppm D( }=40 cpm,
- Dark gray (N3), well sorted, rounded, medium T PID B .5 H)=0.5 |
SAND, wet Fﬁ;‘é o(é))p—'?o(cgm
— 16 —5 —
— 17 4 -]
— 18
NOTES: msl = mean sea level

bgs = below ground surface

302421



) CH2MHILL

SOIL BORING LOG

SHEET 1 OF 5

CLIENT: EPA Region 2

PROJECT NUMBER: __ 164453 BORING NUMBER: MA-MW12M
PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.56 feet mst TOTAL DEPTH: 54.00 feet bgs
DRILLING CONTRACTOR: Unit-Tech FOREMAN:

DRILLING METHOD: _ Hollow Stem Auger

DRILLiNG EQUIPMENT: CME 85 Rig 4 1/4in 1.D.J8in O.D. HSA

SAMPLING METHOD: _2-in'Split Spoon/140 LB Hammer CH2M GEOLOGIST: Mark Eshbaugh
START: 11/05/2001 11:20:00 AM FINISH: 11/05/2001 2:30:00 PM
NORTHING: 398423.444 feet EASTING: 318484.55 feet
- z SOIL DESCRIPTION 312 COMMENTS
3 Q i) &
@ 2 a P Y
| w < ” £ [COLOR, MOTTLING, SOIL DESCRIPTION, & 2 |o
% E1g & w = N A PREDOMINANT GRAIN SIZE, SUBORDINATE g | g £
w2l 21| ¢ 3. ol B B3 GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 é a
ol wo|ou o® Syl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o|le |k
Eeia| & | & z® &Y &F WATER STATE, DENSITY/COHESIVENESS, @ | L juw
izl 21| 2 8% >0 2k LAYERING] & |2 [
o €N & & B o Zwmel wZ > a |p
— 16 - - -
NOTE: Blind drill to 18 ft bgs. See boring
MA-MW12S.
— 17 n -
— 1 . ]
8 |1 [1820 |soil | wHwH-1-2 2 Jo2 Yellowish gray (5Y 7/2), mottled (common, fine, CcL |0 PID(B ‘06%5‘1’)”_'22)(”);0'0
prominent, dark yellowish orange), well sorted, a0 cpm o P
| ro%nded, CLAY and silt, medium plasticity, wet, very 4 -
S0
— 19 - T
- 20 ) ]
2 12022 {Soil { WH-WH-1-2 2 (o2 PID(B)=0.0 ppm, (H)=0.0
. i SAA ppn's; D(B)Ego(cgm.
(H)=40 cpm
s . .
— 21 — —
=22 |3 {2224 |soil|414118 25§2 |01 SAA 0 PID(B)=0.0 ppm, (H)=0.0" |
ppm; RAD(B)=40 cpm,
| ﬁ (H)=60 cpm
L 23 - —
152 Moderate yellowish brown (10YR 5/4), poorly sorted, | SC PID(B)=0.0 gpm: (H)=0.0 ]
subangular, fine SAND and clay, non-plastic, wet, pem; 1240 cpm,
I~ 2% 14 |2426 |soil|5216 3 | .58 | 005 medium dense 7| sw g:)o ?j)p: H)=0.0" |
=%, ’ ) Pale yellowish brown {(10YR 6/2), mottled (common, 0 ppns; &Ab(é’)‘i'?b(cgfn‘f‘
medium, faint, pale olive), very poorly sorted, {H)=60 cpm
o subangular, fine to medium SAND and fine gravel, T -
wet
. o8 J ]
NOTES: ms} = mean sea level

bgs = below ground surface

302422
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CH2MHILL

SOIL BORING LOG

SHEET 2 OF 5

CLIENT:

PROJECT NUMBER:
PROJECT NAME: _EPA-Martin Aaron
SURFACE ELEVATION:
DRILLING CONTRACTOR: _Unit-Tech
DRILLING METHOD:

EPA Region 2

164453

BORING NUMBER:

MA-MW12M

6.56

feet msl

TOTAL DEPTH:

LOCATION: Martin Aaron Proper

54.00

" feetbgs

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA -

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer

CH2M GEOLOGIST:

Mark Eshbaugh

START: 11/05/2001 11:20:00 AM FINISH: 11/05/2001 2:30:00 PM
NORTHING: 398423.444 feet EASTING: 318484.55 feet
L‘_; % SOIL. DESCRIPTION a E COMMENTS
o 2 5 2| e
z r z o £ [COLOR, MOTTLING, SOIL DESCRIPTION, bt 2 lo
3L |= wot g 5 NG At PREDOMINANT GRAIN SIZE, SUBORDINATE o 1 a £
Dwl|Z| z = Zl B85 GRAIN SIZE WITH DESCRIPTORS, SORTING, 3 |3 |g
© O Q w |, w 4 o |
2|8l u|y 0% Syl ug GRAIN SHAPE, PLASTICITY, MINERALOGY), o lo |k
= ai & | & ze 128 &g WATER STATE, DENSITY/COHESIVENESS, o | E |w
Bz 21 = 0% |ZEE 2k LAYERING 2|98 |E
o i & ] oo Zlnx w2 1 = als
— 26 )5 |2628 | soil | 7441 g l1 Jon : ]
: ! Moderate yellowish brown (10YR 5/4), mottled SM PID(B)=0.0 ppm, (H)=0.0
{common, fine, distinct, pale olive), very well sorted, E’g)’z;w D(B)=40 cpm,
= subangular, fine SAND, some clay and silt, wet, - o
very loose, very thinly bedded
— 27 . -
I— 28 6 28-30 . Soit 0-0.1 SAA PID(B&A .0 ppm, (H)=0.0" |
. ppm D(B)—4O cpm,
B (H)=40
— 29 . —
— 30 {7 lssa |soil7-14130 27| 67 |01
ol : Moderate yellowish brown (10YR 5/4?, mottled GM PID( z{: .0 ppm, (H)=0.0" |
(common, fine, distinct, moderate yellowish brown), ?ﬁ;‘_‘ 0 B) =40 cpm,
- poorly sorted, subangular, fine GRAVEL and fine E .
sand and silt, wet, loose
— 31 - |
— 32 8 | 32-34 { Soil | 8-10-12-11 22|15 o005 SAA PID(B)=0.0 ppm, (H)=0.0 |
ppm; RAD(B)=40 cpm,
R {H)=40 cpm
0506 ; ; ; PID{B)=0.0 H)=0.0 |
Yellowish gray (5Y 7/2), interbedded, CLAY, medium 4 CH { ppm. {H)
lasticity, moist J pp"" D(BHO cpm,
— 33 0615 Pale greenish yellow (10Y 8/2), mottled (common, | GC (H)=° 0-—
medium, distinct, pale greenish yellow), well sorted, ?ﬁ“_‘dé“o(m‘)
3 medium to coarse GRAVEL and clay, wet )=
| . ]
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

&% Sy i,

SHEET 3 OF 5
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW12M

PROJECT NAME: EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION:

DRILLING CONTRACTOR: Unit-Tech

6.56

feet msl

TOTAL DEPTH:

54.00

feet bgs

FOREMAN:

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

DRILLING METHOD: _ Hollow Stem Auger

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Mark Eshbaugh

START: 11/05/2001 11:20:00 AM FINISH: 11/05/2001 2:30:00 PM

NORTHING: 398423.444 feet EASTING: 318484.55 feet

e z SOIL DESCRIPTION 21 = M
E 3 3 g COMMENTS
n: z Y I
™ g > » E o [COLOR, MOTTLING, SOIL DESCRIPTION, é 2 [V]
5E1S B luw = NS PREDOMINANT GRAIN SIZE, SUBORDINATE 2 | & |E
Bw |2 21| & 3. il A3 GRAIN SIZE WITH DESCRIPTORS, SORTING, o E &
D2yl ww 0% |Bws wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |e |k
- |a a a z® IR/l &g WATER STATE, DENSITY/COHESIVENESS, @ Lot
12| 21 2 0% |>zml Z& LAYERING] 2 | 2 [E
o %] & & o o Z o »nZ 3 a |b
) 9 |343 | soil 1 |oo07 SAA PID(B)=0.0 ppm, (H)"O 0
ppm; D(B)‘
- 4 (H)=40
0.7-1 Very pale orange (10YR 8/2), mottled (few, fine, ML O PID® ODOB"E?' (H)=0.0

— 35 distinct, very pale orange), intermixed, SILT and ] {’,‘,’;’_‘40 W,f. }=40 cpm,
clay, low plasticity

36 |10 {383 | soi | 18202631 4912 04 Very pale orange (10YR 8/2), well sorted, SP 0. P (H)‘O 07}
subangular, intermixed, coarse SAND 5’,’;[' D B)

— 37 1-2 PI ]
Very pale orange (10YR 8/2), mottled (few, fine, SP 10 D(B =0. Oé’p"‘ (H)=0.0
distinct, dark yellowish orange), well sorted, (H)-40 cpm 0 cpm,

- subangular fine to medium SAND, trace fine gravel, 1
wet, medium dense

— 38 |44 lasdao |soin]t0-1628-3 |44 ]13 [025 A PID(B)=0.0 pprn, (H)=0.0™]

ppm; D(B)‘4 cpm,

| i (H)=40

— 39 . —

= 40 .

12 j40-42 | Soil | 10-10-14-27 2411 |o1 SAA PID( AA .0 ppm, (H)-o 0|
ppm; RAD(B)=40 c|

| | {H)=40 cpm

— 41 . —

— 42 g ! . -

13 | 4244 | Soil | 141523-34 | 3812 |02 SAA (NOTE: more gravel at bottom of spoon) 0 g;?éB&AD(é’) 40(“)m° 07|
| {H)=40 cpm

. 43 -~ —

NOTES: msl = mean sea level

bgs = below ground surface
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Y cHzmHILL SOIL BORING LOG
SHEET 4 OF 5

CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 ‘BORING NUMBER: MA-MW12M
PROJECT NAME: _EPA-Martin Aaron : LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.56 feet msl TOTAL DEPTH: 54.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Mark Eshbaugh
START: 11/05/2001 11:20:00 AM FINISH: 11/05/2001 2:30:00 PM
NORTHING: 398423.444 feet EASTING: 318484.55 feet
E cz} SOIL DESCRIPTION 3 § COMMENTS
o 3 : 2l
> |4 g o £ = [COLOR, MOTTLING, SOIL DESCRIPTION, % z |2
3El:s & w E N P PREDOMINANT GRAIN SIZE, SUBORDINATE o o &
Bw|2| 2|7 = L&l 53 GRAIN SIZE WITH DESCRIPTORS, SORTING, o 319
2 u| w | w 09 Sy wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o |k
Felal & | B ze 12_8} && WATER STATE, DENSITY/COHESIVENESS, gl E |
Bz 2| 2 S% |>m| 2k LAYERING 2 | 8 IE
=} %) b &5 @ b Z|px » < ] = o |o
- 44 ; ]
14 | 44-46 | Soil | 11-14-17-41 31113 [0-1.6 0 PID(B)=0.0 , (H)=0.0
SAA ppns; D(é’)&nzo(cgm,
|. {H)=40 cpm I
I 45 : . —
I— 46 . g g _ - _ o
15 [ 4648 | Soil | 10-16-17-24 | 33} 1.58| 0-1.8 SAA, Dark yellowish orange (10YR 6/6) 0 b RAD(BIAD chr
{H)=40 cpm
L 47 . .
— 48 146 {4850 |sou| 16303441 {6413 |0 SAA (NOTE: layer of 10YR 8/2 colored sant at 48t ~ 0 PID(B)=0.0 pbrm, (H)=0.0"
about 1in dense) ﬂ‘,’):;m cp,s, )=40 cpm,
| 49 — ]
%0 a7 [ses2 | soil| wH3sasaz |68 | 167 01 Dark yellowish orange (10YR 6/6), mottied (many, | CL |0 PID(B)=0.0 ppm, (H)=0.0""
fine, prominent, yellowish gray), CLAY and silt, fﬁ)';‘;m 03578)-40 cpm,
I medium plasticity, moist, dense, laminated 4 =
51 '
B 118 Dark yellowish orange (10YR 6/6), mottled SP |0 PID(B)=0.0 ppm, (H)=0.0
(common, medium, distinct, dark yellowish orange), ?ﬁ)zho eprs, )=40 cpm,
- well sorted, subangular, coarse SAND, wet E N
- 52
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL SOIL BORING LOG

. SHEET 5 OF 5
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW12M
PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.56 feet mst ' TOTAL DEPTH: 54.00 feet bgs
DRILLING CONTRACTOR: Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Mark Eshbaugh
START: 11/05/2001 11:20:00 AM FiNISH: 11/05/2001 2:30:00 PM
NORTHING: 398423.444 feet EASTING: 318484.55 feet
- z SOIL DESCRIPTION 3|z COMMENTS
L o @ &
x < o sl g
_|w < o g [COLOR, MOTTLING, SOIL DESCRIPTION, 51z |o
% S & w s Y O9F PREDOMINANT GRAIN SIZE, SUBORDINATE |2 z
gw|2| 2| & 3. | 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 U193
@9 |u w oo o [BwY wg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo |k
E51g g z % @ § g S K WATER STATE, DENSITY/COHESIVENESS, 1L |y
@«
w < = = 25 zIE® 3k LAYERING] S| & 1|5
18 | 52-54 | Soil 2 |oas SAA 0 PID(B)=0.0 ppm, (H)=0.0
ppm; RAD{B)=40 cpm,
o B (H)=40 cpm -
b 53 -1 —
B 1.5-2 B PID(B)=0.0 ppm, (H)=0.0 |
SAA (NOTE: fine sand) Y pan: D(é))ggo(cgm,
— 54 (H)=40 cpm

‘ NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

SHEET 1 OF 2
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW13S

PROJECT NAME: _EPA-Martin Aaron

SURFACE ELEVATION: 7.86 feet msi

DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD: _ Hollow Stem Auger

SAMPLING METHOD: _2-in Split Spcon/Hammer/liners

LOCATION: Martin Aaron Proper

TOTAL DEPTH:

18.00 feet bgs

FOREMAN:

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

CH2M GEOLOGIST:

Wojciech Winkler

START: 10/30/2001 12:40:00 PM FINISH: 10/30/2001 3:00:00 PM
NORTHING: 398438.594 feet EASTING: 318808.35 feet
[ = z SOIL DESCRIPTION = s COMMENTS
L 5 213
o < N = =
| & g ” 2 [COLOR, MOTTLING, SOIL DESCRIPTION, 512 |o
EEI2| B |w b = 9F PREDOMINANT GRAIN SIZE, SUBORDINATE s | g |E
Bwl|2] 2]¢& 3. ¥l 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 ‘é 3
2o lul w |y o% YWYl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6| alg
Eala e [ z® <28 &k WATER STATE, DENSITY/COHESIVENESS, @ | & fwy
1z 21| 2 0% |>z3| 2k LAYERING] |98 |&
o 2 & & @b Zine 7 S & |5
— 0
1|02 Soil | 4-4-5-13 9 {1501 Dark yellowish orange (10YR 6/6), well sorted, SP |05 PID(B)0-5 ppm. (H)=0.5
rounded, fine SAND, trace fine gravel, dry fgg'zo pp,s, )=20 ppm,
— 1 115 - - T
] A, Black (N —sm |05 PID(B)=0.5 ppm, (H)=0.5
dr?(Ck( 1), well sorted, rounded, fine SAND and silt, ppm: D(g)=20 phiing
{H)=20 cpm
o - -~
— 2 2 |24 Soil | 9-7-8-4 15| 5 |o-05 SAA 0.5 PID(B)=0.5 ppm, (H)=05"]
-ppm; RAD(B)=20 cpm,
{H)=20 cpm
— 3 -~ pa—
- 4 . ]
3 |46 Soil | 2222 4 jo083] 008 Black (N1), mottled (many, fine, prominent, dark SP 105 PID(B)=0.5 ppm. (H)=0.5
¥ell0wish orange), moderately sorted, subangular, kao Wrs\ )=40 cpm,
» ine SAND, trace silt, trace fine gravel, dry 4 _
L — 5 -4 —]
- 4 -
— 6 . —
4 |58 Soil | 5772 1415 005 Black (N1), moderately sorted, subangular, fine SP 105 e EPm, (H)-05
] SAND, some silt, some fine gravel, wet {’3;2;,0 cprs, }=40 cpm,
[ — 7 . p—
p— 8 — —
L~ 9 — —
NOTES: ms) = mean sea level

bgs = below ground surface
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DRILLING METHOD:

9 cHzmHILL SOIL BORING LOG

SHEET 2 OF 2
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW13S

PROJECT NAME: EPA-Martin Aaron

SURFACE ELEVATION: 7.86 feet msl

DRILLING CONTRACTOR: _Unit-Tech

Hollow Stem Auger

LOCATION: Martin Aaron Proper

TOTAL DEPTH:

18.00 feet bgs

FOREMAN:

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in |.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/Hammerlliners CH2M GEOLOGIST: ___ Wojciech Winkler
START: 10/30/2001 12:40:00 PM FINISH: 10/30/2001 3:00:00 PM
NORTHING: 398438.594 feet EASTING: 318808.35 feet
£ z SOIL DESCRIPTION 818 COMMENTS
L o @ &
x| & & s | o
_jw| 3 ® £l = [COLOR, MOTTLING, SOIL DESCRIPTION, > | 2 |o
EE12] B |w = = 9F PREDOMINANT GRAIN SIZE, SUBORDINATE a |9 |E
dw| 2| 2| ¢ 3. x| B> GRAIN SIZE WITH DESCRIPTORS, SORTING, o i (2
T2yl wlw 0% Byl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |lo |k
Fele| & | & z® |2RY & WATER STATE, DENSITY/COHESIVENESS, @l E fw
91z = | 2 9% |>l20 3P LAYERING] g |2 |2
a iz % & b Zlpxl wZ > o o
— 10 15 [1012 | soil | wHwh- 12 012 Biack (N1), well sorted, rounded, silty CLAY, high  {CH |1 PiD(B =’-°gp_'g»-(**)=1-°——
plasticity, wet, very soft ?,_':)"2';,0 c‘?rf‘ }=40 cpm, {
L 11 _ | ‘
— 12 . ]
6 |12 | Soil 151003 Pale yellowish brown (10YR 6/2), well sorted, sp |1 PID(B)=1.0 ppm, (H)=1.0
subangular, fine SAND, wet Fg)r:im cgs‘s)uo cpm,
- 13 —4 —
L 14 . _]
7 | 1416 | Soil] 1235 5 |1 0-1 Black (N1), well sorted, subangular, fine SAND, wet | SP {1 : PlD(p&;ﬁbOéz%(H)ﬂ.O
‘ (NOTE: 141t-13in—-petroleum like odor) st 0 P
S 15 -~ —
L 16 . ]
8 {1818 | Soil | 68912 17|15 | 013 1 PID(B)=1.0 ppm, (H)=1.0
. SAA ppn's; &AD(!;) go(cp)r-n.
| i (H)=40 cpm -
17 . —
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

SHEET 1 OF 7
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER:

PROJECT NAME: EPA-Martin Aaron

MA-MW13M

LOCATION: Martin Aaron Proper

SURFACE ELEVATION:

DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD:

7.59

feet msl

TOTAL DEPTH: 66.00

feet bgs

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 11/02/2001 8:00:00 AM FINISH: 11/02/2001 1:00:00 PM
NORTHING: 398446.578 feet EASTING: 318814.378 feet
E % SOIL DESCRIPTION a § COMMENTS
«| 2 5 $le
i} g =~ & [COLOR, MOTTLING, SOIL DESCRIPTION, » z |lo
zpole| = n i P > 1E |z
3 il = o cli" E ~ al PREDOMINANT GRAIN SIZE, SUBORDINATE % o =
w21 2| & 3. A e GRAIN SIZE WITH DESCRIPTORS, SORTING, ] é o
® 9w w w 0% Slusdt ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o L
X} a [N o z® Z(' (o8 8 Y 33 WATER STATE, DENSITY/COHESIVENESS, 14 L w
Bzl 2| 32 S |>lz0 ZE LAYERING) & |9 |£
& 2 & % o o Zlpel nZ = o (o
— 16 - -
NOTE: Blind drill to 18 ft bgs. See log for boring
MA-MW13S for soil descriptions.
— 17 -
— 18 . —
1 18-20 | Soil | 2-4-7-8 11]13 j0-2 Moderate brown (5YR 4/4), mottled (common, fine, | ML PID(B =1b7l§>p__rzb(H)=2.0
distinct, pale green), well sorted, rounded, fﬁ)";'éo cp,f, )=40 cpm,
intermixed, SILT, trace fine sand, moist
—20 |, |2022 it | 6-6-5-4 1 |01 : PID(B)= H)=1.0" |
Soil 1 Moderate yellowish brown (10YR 5/4), well sorted, | ML B0 pom. (H1=1.0
rounded, SILT, trace fine sand, slight plasticity, wet 5%5,0 cp,s1 }=40 com.
— 22 22.24 il | 8-56-6 15 ] 015 - m
3 Soil 1 - Moderate yellowish brown (10YR 5/4), mottled SM P'%(.B wbog“_';‘b("’)w'o
(common, fine, distinct, pale olive), well sorted, ?ﬁ)qo cp,s, }=40 cpm.
rou‘nded, intermixed, fine to coarse SAND and silt,
| we .
NOTES: msl = mean sea level

bgs = below ground surface
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CH2Z2MHILL | SOIL BORING LOG

y SHEET 2 OF 7
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: _ MA-MW13M
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 7.59 feet msi TOTAL DEPTH: 66.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D/8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Woijciech Winkler
START: 11/02/2001 8:00:00 AM FINISH: 11/02/2001 1:00:00 PM
NORTHING: 398446.578 feet EASTING: 318814.378 feet
= z SOIL DESCRIPTION ] s COMMENTS
< 8 g | E
o z £ s |-
& g " el & [COLOR, MOTTLING, SOIL DESCRIPTION, 5| 2 lo
2E12 @ w = L 8F PREDOMINANT GRAIN SIZE, SUBORDINATE a (B |E
Dpw|2| 2| &l 3. &l B> GRAIN SIZE WITH DESCRIPTORS, SORTING, | © | B |8
22|yl w|w 0% (HuY¥ uwg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 |a (b
F%iz] |8 2% 1z@Egl & WATER STATE, DENSITY/COHESIVENESS, 8|z ju
| [ [S]
8 13| 5|8 8¢ |z 32 |UAERNa 2| |5
— 24 14 l2a26 |soil|2588 13| 1.25| 0:05 Dark yellowish brown (10YR 4/2), mottled (common, [CL |0 ”D(ggypw“(H)OO
i fine, distinct, pale yellowish green), well sorted, 8{,’;’_‘40 cpr(nB)"m opm,
rounded, CLAY and silt, medium plasticity, wet
[~ 0.5-1.5 Light olive gray (5Y 5/2), mottied (many, fine, SP (0 PID(B)=0.0 ppm, (H)'o 0]
rominent, moderate brown), well sorted, rounded, {520 com AAD(B)"‘O cpm,
P interbedded, fine SAND, wet
— 26 |5 [2628 |son|26011 15113 {02 SAA 0 PID(B)=0.0 ppm, (H)=0.0|
. ppm; RAD(B)=40 cpm,
(H)=40 cpm
— 27 . —
28 |6 |23 [soifarotrs  f21f2 fo2 Moderate yellowish brown (10YR 5/4), mottled SP |0 g o]
(common, fine, faint, dark yellowish orange), well Fﬁ)T D(B)=20
: sorted, rounded, fine SAND, wet
L 29 . - —
30 |7 [30s2 [soit]6son 1712 1045 SAA ‘ 0 PID(B)=0.0 ppm, (H)=0.0" |
g ppm; RAD(B)=20 cpm,
(H)=20 cpm
— 31 - —
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

SHEET 3 OF 7

CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453
PROJECT NAME: EPA-Martin Aaron

BORING NUMBER:

_MA-MW13M

"LOCATION: Martin Aaron Proper

SURFACE ELEVATION:
DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD:

7.59

feet ms)

TOTAL DEPTH:

66.00

feet bgs

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 11/02/2001 8:00:00 AM FINISH: 11/02/2001 1:00;00 PM
NORTHING: 398446.578 feet EASTING: 318814.378 feet
E 5 SOIL DESCRIPTION g 2 COMMENTS
o =4 K 23
s~ |4 g ® I [COLOR, MOTTLING, SOIL DESCRIPTION, > |2 |o
SEIZ| o | & E s aE PREDOMINANT GRAIN SIZE, SUBORDINATE a fo|f
Bw|z| 2| ¢ 3. wl & 87 GRAIN SIZE WITH DESCRIPTORS, SORTING, ° é i
22|y w | w of 134 Y] wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |o |k
Fo & [ & z @ I[mZ8l &g WATER STATE, DENSITY/COHESIVENESS, @y |w
B2z 2| 2 O% >0 =ZE LAYERING @ |8 |E
(=] %) S ] Do Z o aZ ] o a |o
152 Moderate yellowish brown (10YR 5/4), mottled Sp PID(B)=0.0pm. (H)=0.0 7
{common, fine, very pale orange), well sorted, ?5)2'20 ,g, )=20 cpm,
rounded, medium SAND, wet (NOTE: thin layer s
I~ 32 8 3234 | Soit | 12-9-13-16 221 1.75] 0-1.75 (2in) on bottom of 10YR 5/4 not mottled, well sorted, 4 gp 0 PID(B)=0.0 ppm, (H)=0'0—"
\clay and silt lQL) medium plasticity) - / ppm; RAD(B)=20 cpm,
Moderate yellowish brown (10YR 5/4), mottled (H)=20 cpm
= {many, fine, faint, very pale orange), moderately 4 .
° sorted, subrounded, medium SAND, trace fine
gravel
- 33 - —
I— 34 ’
9 1343 |sonfssss 112 101 Moderate hyellowish brown (10YR 5/4), well sorted, | SP | 0 PID(B)=0.0 ppm, (H)=°<°_l
rounded, fine SAND, wet ?ﬁ)m.’zo D(B)=20 cpm,
=30 cpm
— 35 12 —
, Moderate yellowish brown (10YR 5/4), mottled SP 10 PID(B)=0.0 ppm, (H)=0.0
(many, fine, faint, very pale orange), well sorted, fg{g:‘,o CD( )=20 cpm,
| subrounded, medium SAND, trace fine gravel pm
=36 4o | 3638 | soi| 771114 18]2 015 ]
o . Dark yellowish brown (10YR 4/2), mottled {many, SM |0 PID(B)=0.0 Do (H)-0.0
fine, faint, dark yellowish orange), well sorted, 8“’)'2'20 D,S, }=20 cpm,
rounded, fine SAND and silt e
- 1 =
— 37 s —
B 1.5-2 : PID(B)=0.0 H)=0.0
Grayish red (5R 4/2), well sorted, CLAY and, cL 1o (B)=0.0 ppm, (H)=0
medium plasticity {’3{25&;’,&8)'” cpm,
— 38 . —]
11 | 38-40 | Soil | 7-14-20-28 342 [005 Medium dark gray (N4), well sorted, rounded, sity | CH | 0 P'?,S.B,);Xbombm)w'o
CLAY, high plasticity, wet f,ﬂ’):;,o cp,.f, }=40 cpm,
- .
NOTES: ms) = mean sea level

bgs = below ground surface
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W CH2MHILL
<

SOIL BORING LOG

SHEET 4 OF 7

CLIENT: EPA Region 2

'PROJECT NUMBER: _ 164453

BORING NUMBER:

MA-MW13M

PROJECT NAME: EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 7.59

feet msi

TOTAL DEPTH: 66.00

feet bgs

DRILLING CONTRACTOR: _Unit-Tech

FOREMAN:

DRILLING METHOD: _ Hollow Stem Auger .

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 11/02/2001 8:00:00 AM FINISH: 11/02/2001 1:00:00 PM
NORTHING: 398446.578 feet EASTING: 318814.378 feet
= Z SOIL DESCRIPTION = s COMMENTS
i o) g |z
| 2 E g | o
. g § » E 4 [COLOR, MOTTLING, SOIL DESCRIPTION, (>,', Z [V]
EE1S] & | w = L 9F PREDOMINANT GRAIN SIZE, SUBORDINATE a | 9 |E
pwl|2| 2| ¢ 3. | 85 GRAIN SIZE WITH DESCRIPTORS, SORTING, o) o2
29y w | w ok Swd ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o |o |k
Exlal & |8 z¢e |Z@R8| T& WATER STATE, DENSITY/COHESIVENESS, @ |k |w
1zl 2| 2 0% |[>kEm ZiE LAYERING] ? |8 |&
o » 5 o m o Z | »Z 3 a b
0.5-2 Dark yellowish orange (10YR 6/6), mottied (many, cL PID(B)=0.0 ppm, (H)=0.0
fine, prominent, yellowish gray), well sorted, ppm; RAD(B)=40 cpsm,
L 49 rounded, CLAY and silt, medium plasticity, wet (H)=40 cpm ]
40 |12 |40z | soit| 381014 16| 67 | 0-0.67 Dark yellowish orange (10YR 6/6), well sorted, sp PID(B)=0.0 ppm, (H)=0.0™"|
rounded, fine SAND, wet =40 AB)=40 cprm,
l— 42 13 | 42-44 Soil | 20-40-50 90 | 1.08§ 0-2 Very pale orange (10YR 8/2), mottled (few, fine, sSp PID(~B)=0A0 ppm, (H)=0.0" |
prominent, light red), moderately sorted, ?S)ZAOR‘;))&B)"‘O cpm.
[ subrounded, fine SAND, little fine gravel, wet
-~ 43 —
— 44 : - 0.0
14 [44-46 | Soil | 7-12-30-50 4211 |0 Pale yellowish brown (10YR 6/2), mottled (common, | SP P '?Tf_B ‘obOBpE""‘b(H)'O'D
fine, faint, very pale orange), well sorted, ?ﬁ)go cpé, y=40 cpm,
A subrounded, fine SAND, little fine gravel, wet
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

PROJECT NAME: _EPA-Martin Aaron
SURFACE ELEVATION:
DRILLING CONTRACTOR:
DRILLING METHOD:

‘ SHEET 5 OF 7
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW13M

LOCATION: Martin Aaron Proper

7.59

feet msl

"TOTAL DEPTH: 66.00

feet bgs

Unit-Tech

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 11/02/2001 8:00:.00 AM FINISH: 11/02/2001 1:00:00 PM
NORTHING: 398446.578 feet EASTING: 318814.378 feet
L\,_L’ 5 SOIL DESCRIPTION g § COMMENTS
x| Z & s | o
z ~ l[‘lﬁl i . E o [COLOR, MOTTLING, SOIL DESCRIPTION, a z (4]
SEIS| 8| ¥ % s 3L PREDOMINANT GRAIN SIZE, SUBORDINATE a | 8 |
Bwl2| 2z |¢ 3. ol Bl B3 GRAIN SIZE WITH DESCRIPTORS, SORTING, 5 cﬁz 4]
@oluwl w | w 0% |Bil ul GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 |a (&
I~ g o o a z® z & 8 ol WATER STATE, DENSITY/COHESIVENESS, € £ |w
g 2l =21 32 S% |>izwl Z& LAYERING ® |9 &
o ] X b Db zZpel »Z ] 5 |5
15 | 46-48 Soil | 13-17-21-27 38115 |02 SAA P1D(B)=0.0 ppm, (H)=0.0
ppm; RAD(B)=20 cpm,
= {H)=20 cpm
| 48 . Py i ]
16 [ 48-50 | Soil | 8-23-32-35 5511 |01 SAA PID(B)=0.0 ppm, (H)=0.0
ppm; RAD(B)=20 cpm,
{H)=20 cpm
Dark yellowish orange (10YR 6/6), well sorted, SP Eé%-"%‘ié’f;%‘?g;°‘°
subangular, medium SAND, wet {H)=20 cpm ’
— 50 147 {5052 |son]132sarar  [e2|1 |04 —
Of mottled (few, fine, prominent, light red), well sorted, | SP PID(B)=0.0 ppm, (H)=0.0
subrounded, medium SAND, little clay, wet 53;250 cgg‘syzo cpm,
|
— 52 |45 | 5254 |00 1 |o0s ]
L - Dark yellowish orange (10YR 6/6), well sorted, SM sg%p&j’b?mb(?);o-o
medium SAND, some clay {1220 com pm,
051 Moderate yellow (5Y 7/6), well sorted, subrounded, | SM P'D(_Bgf-o ppm, (H)=0.0 |
medium SAND and clay, low plasticity, wet ?3;220 cgr&B)-m cpm,
NOTES: mst = mean sea level

bgs = below ground surface

302433



CH2MHILL SOIL BORING LOG

i . SHEET 6 OF 7
CLIENT: EPA Region 2
PROJECT NUMBER: __164453 ' BORING NUMBER: MA-MW13M

PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 759  feetmsl TOTAL DEPTH: 66.00 feet bgs

DRILLING CONTRACTOR: _Unit-Tech FOREMAN:

DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D/8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler

START: 11/02/2001 8.00:00 AM FINISH: 11/02/2001 1:00:00 PM

NORTHING: 398446.578 feet EASTING: 318814.378 feet

E 5 SOIL DESCRIPTION g § COMMENTS
@ e & gl o
. g > . E A [COLOR, MOTTLING, SOIL DESCRIPTION, a z ]
EELl2 oo = = BF PREDOMINANT GRAIN SIZE, SUBORDINATE s |8 |E
gwl|2| 2| ¢ 3, x|l 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, S D9
20 [uw w | ow 0% Syl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo ik
Fela o o z® 228 &g WATER STATE, DENSITY/COHESIVENESS, o L. fw
Bzl 22| 9% |ziEw =k LAYERING] 2|2 |E
[a) » g 7 oo Zlnx »Z : 3 & 1o

% f1g |sess |soil| 20212723 |48 |15 [0t Moderate brown (5YR 4/4), well sorted, rounded, S Y PID(B)=0.0 pp. S (H) =0.0" |
fine SAND, wet Dot o2

— 59 115 ; PID =0.0" |

- Grayish orange (10YR 7/4), well sorted, rounded, SP 10 (8 s (H)=0.0
fine SAND, wet 85’"_' 0 cpm,

— 56 1.0 |sess | soil | 28-32-50 g2l1 ot SAA 0 | P z{/{) 0 ppm, (H)=0.0" |

ppm; RAD(B)=20 cpm,
{H)=20 cpm

— 57 — —

98 121 |sse0 | soi [ 21-27:9901 66 | 1.08} 0-0.5 Dark yellowish orange (10YR 6/6), well sorted, SP 10 PID(B)=0.0 ppm. (H)=0.0" |
subangutar, medium SAND, trace silt, wet f’ﬁ)";'zo cgrg‘a)—zo cpm,

o 0.5-1 - sM o PID(B)=0.0 ppm, (H)=0.0 |
Dark yellowish orange (10YR 6/6), well sorted, £ Y
subanguiar, medium SAND and silt, little fine gravel, f’,ﬁ)’g-zo CE)TS,B)—ZO cpm,
wet

C— 59 — -~

— 60 |5 leoe2 | soi| 18212724 482 o1 SAA 0" PID{B)=0.0 ppm, (H)=0.0 |

ppm; RAD(B)=20 cpm,
{H)=20 cpm
—~ 61 - ‘ _ o
) 1-1.5 cL }o PID(B)=0.0 ppm, (H)=0.0
NOTES: . msl = mean sea level

bgs = below ground surface
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CH2NMIHILL

SOIL BORING LOG

SHEET 7 OF 7

CLIENT:

PROJECT NUMBER:
PROJECT NAME: EPA-Martin Aaron

EPA Region 2

164453

BORING NUMBER:

MA-MW13M

SURFACE ELEVATION:

DRILLING CONTRACTOR: _Unit-Tech
DRILLING METHOD:

7.59

feet msl

LOCATION: Martin Aaron Proper

TOTAL DEPTH:

66.00

feet bgs

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 11/02/2001 8:00:00 AM FINISH: 11/02/2001 1:00:00 PM
. NORTHING: 398446.578 feet EASTING: 318814.378 feet
£ z SOIL DESCRIPTION = | 5 COMMENTS
= 8} 8 &
e < & gl o
_|uw g o £l = [COLOR, MOTTLING, SOIL DESCRIPTION, o z |o
ZE12] & w E e BF PREDOMINANT GRAIN SIZE, SUBORDINATE s | & |E
Bw |2 2| & 2. Zl 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, o i
22wl w | of |Bu¥l wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 |o |k
R & z ze e & 3 g © WATER STATE, DENSITY/COHESIVENESS, L |u
ul 2| 2| = S% |zlzwl zg LAYERING] @ | 8 &
o %] 7] %] oo Z | wZ > o 1o
Grayish orange (10YR 7/4), well sorted, rounded, cL o ppm; RAD(B)=20 cpm,
CLAY and medium sand, wet (H)=20 cpm
1 152 Dark yellowish orange (10YR 6/6), well sorted, SP 10 PID(B)=0.0 ppm, (H)=0.0 "}
subrounded, fine SAND, wet ) fﬁ)l'zé':gélg)ggo cpm,
— 62 . ]
23 6264 | goil | 21-23-27-31 50| 1.08] 0-3 " : cL PID(B)=0.0 ppm, (H)=0.0
oi SAA, CLAY and medium sand, thinly bedded Y ppnf; D(gggo(c gm_
| (H)=20 cpm
— 63 _
— 64 1,4 |6a66 |50 13 | 018 : p PID(B)=0.0 H)=0.0]
: : Pale yellowish orange (10YR 8/6), weli sorted, S ns b gﬂnz’b( )=0.0
subrounded, fine SAND, wet 85)520 cpn(w }=20 cpm,
— 66

.' NOTES:

msl = mean sea level
bgs = below ground surlace
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&/ CH2MHILL

SOIL BORING LOG

SHEET 1t OF 1

CLIENT: EPA Region 2

PROJECT NUMBER: _ 164453

BORING NUMBER: MA-MW14S

PROJECT NAME: _EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.60 feet ms|

TOTAL DEPTH: 18.00

feet bgs

FOREMAN:

DRILLING CONfRACTOR: Unit-Tech -
DRILLING METHOD: _ Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Spiit Spoon/Hammer/liners

CH2M GEOLOGIST: Winkler/Rech

START: 01/10/2002 9:15:00 AM FINISH:
NORTHING: 398382.355 feet EASTING: 318512.705 feel
o z SOIL DESCRIPTION = = COMMENTS
E 3 3|z
s 5 :ls
% g ” £l & [COLOR, MOTTLING, SOI. DESCRIPTION, o z |2
EE|8| B | w E SR PREDOMINANT GRAIN SIZE, SUBORDINATE a | g |
col2] | F =3 &l 8= GRAIN SIZE WITH DESCRIPTORS, SORTING, o E’ o
@2 ul w|ow 0% (Hlw¥l wg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo |k
celal & | & z® 1g@E3l & "WATER STATE, DENSITY/COHESIVENESS, I S A
E°1z| =21 2 8% |>|zwl 3ZE LAYERING] ? |9 |E
o ] b4 5 oo Z | nZ ] a to
— 0 0-2 i 0-1 . : Oft - 11t - Concrete
i 1 Soil g\?brylgEeE)rE (NOTE: Oft - 1t - Concrete foundation | foundation Sub.base |
=1 |2 {13 |soi|4+66s 12|2 |oos Grayish black (N2), well sorted, subangular, fine SM N
I 0.5-1 SAND, little silt, dry, medium dense A sm N
-2 Dark yellowish orange (10YR 6/6), well sorted, '1 —
| subangular, fine SAND, littie silt, dry, medivm dense -
—3 4 |35 Soil | 4-4-5-5 9 {1 [0 SAA, dry, medium dense ]
— 4 - -
5 . —
5 |57 Soil | 2-3-2-3 5 05005 GraJ'ish black (N2), moderately sorted, subangular, | SM
- medium SAND, trace silt, trace fine gravel, dry, ] N
. loose (NOTE: PiD not working, but distinct volitile —
B odor at 8ft - 10f) ] i
=7 . 1
6 |79 Soil | 1-1-1-1 2 {02 {002 Grayish black (N2), moderately sorted, subangular, | SM
B medium SAND, some fine gravel, trace silt, wet, '1 #
-8 very loose . —
— 9 7 |9om Soit | 1-2-3-5 5 113 |01 SAA; wet, loose —*
| K s wet, J .
10 ]
— 113 Olive gray (5Y 4/1), well sorted, subrounded, fine SM
o SAND, trace silt, wet, loose ] ]
~ 1 o |12 | soi|4sass 9 1 [0 SAA, wet, loose ]
— 1 . 1
2 1o | 1214 | soi | 4443 8 |1 |0 Dark yellowish brown (10YR 4/2), well sorted, SM
- subrounded, medium SAND, trace silt, wet, loose ] l
— 13 -
— 14 i | 4458 1 fo ]
11 [ 1416 | Soil 9 SAA, wet, loose
— 15 7 ‘j
— 16 42 1618 | soil |wH NA 02 ; sC ]
Oi Moderate greenish yellow (10Y 7/4), well sorted,
s subrounded, fine SAND and clay, low plasticity, ] N
- 17 moist, very loose - —
= B -4
— 18
NOTES: msl = mean sea level

bgs = below ground surface

302436



CH2Z2MHILL

SOIL BORING LOG

gl

SHEET 1 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14R

PROJECT NAME: _EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.60 feet msl

TOTAL DEPTH: 120.00

feet bgs

DRILLING CONTRACTOR: _Unit-Tech

FOREMAN:

DRILLING METHOD: Mud Rotary with 6in O.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bt

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feet
ol z SOIL DESCRIPTION =3 s COMMENTS
o 8 2|z
x Z T s |lo
z ~ Eﬁ’ > » E o [COLOR, MOTTLING, SOIL DESCRIPTION, (>/; z U]
SEI2| & | w E o 9E PREDOMINANT GRAIN SIZE, SUBORDINATE o e |E
Bwl (2| 2| & 3. zl &3 GRAIN SIZE WITH DESCRIPTORS, SORTING, ) Bo1g
22wl w | w 0% Yyl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 | o |k
Eeija| & | & z%® |Z@E@Y|l &Z WATER STATE, DENSITY/COHESIVENESS, @z fu
Bz 2|3 S |>lzm Z& LAYERING] % |8 [E
o (%] 3 » o Zin B Z =1 a Io
— 0
- . ) -
1 foz | Soi 05158 Dark yellowish orange (10YR 6/6), well sorted, SMo 11 RID(B) =1.0 ppm, (H) =
. subangular, fine to medium SAND and silt, littte Oppm —
clay, dry
L 2 . —
2 |24 Soil 0-01 Dark gray (N3), moderately sorted, angular, fineto | GP |1 moeE = 1.0 ppm, (H) =
= medium GRAVEL, trace silt, trace clay, dry E -0 ppm N
L 3 E |
—4 |3 |46 |soil 0-2 SAA, dry PID(B)=1.0 ppm, (B)=1.0"|
R ’ i ppm |
|5 - —
— 6 4 |68 Soil 0-2 SAA, dry PID(B)=1.0 ppm, (B)=1.0|
L ' | ppm ]
L. 7 . —
- B -
—8 |s |0 |soi 003 SAA. dry 0.8 PID(B) = 1.0 pom, (H) = |
N ’ i 0.8 ppm ]
L. 9 . ]
— 10 . —]
6 1012 | Soil | 99948 02 Pale olive (10Y 6/2), well sorted, subangular, fineto | SP | 0.8 g lg(B) = 1.9 ppm, (H) =
- . medium GRAVEL, trace silt, moist, loose -5 ppm —l
L 11 - —
N 1 -
=12 17 | 1214 | soil | 23813 02 SAA. moist. medium dense 0.8 PID(B) = 4.7, (H) = 0.8
i A , 8 | ppm ]
L 13 . —]
- - —4
14 . ) -
[ 8 |14-16 | Soil | 14-12-50/5 0-2 SAA. moist 08 PID(B) = 7.4 ppm, {H) =
» B 0.8 ppm |
NOTES: msl = mean sea level

bgs = below ground surface

302437



@ cHzmHILL SOIL BORING LOG

’ SHEET 2 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14R

PROJECT NAME: EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.60 feet ms!

TOTAL DEPTH: 120.00 feet bgs

DRILLING CONTRACTOR: _Unit-Tech

FOREMAN:

DRILLING METHOD: _ Mud Rotary with 6in 0.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkier/Rech
START: FINISH:
NORTHING: 398382.809 _ feet EASTING: 318528.828 feet
[ z SOIL DESCRIPTION a = COMMENTS
3 (] @ &
o | 2 & | g
] < ” £ [COLOR, MOTTLING, SOIL DESCRIPTION, 5| z o
% El1g | ow E = PF PREDOMINANT GRAIN SIZE, SUBORDINATE & u% =8
Dwl|z2| 2|¢& 3. gl 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, SR ]
=R W w 0@ Syl uwg GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o |k
[l A Y o a =@ <@ 8 o E, WATER STATE, DENSITY/COHESIVENESS, 1 w w
ez 2| 3 8% |[>2w 2ZE LAYERING} |9 |E
[=} 7] & 1] D o Z | B Z = L K )
S— 15 — —
b . —
16 9 ]16:38 | Soil | WH-WH-WH-W 0-2 Pale ofive (10Y 6/2), mottied (common, fine, distinct, | MH 1 0.8 PID(B) = 6 ppm, (H} = 0.8
- dark yellowish orange), well sorted, subrounded, = -
SILT and clay, wet, very loose
- 17 —
18 4o 1820 | soit | 10-343537 0-2 Grayish pink (5R 8/2), poorly sorted, subangular, SwW 108 PID(B) =50, (H) =08 |
- medium to coarse SAND, trace clay, wet, very E -
dense
. 19 — —
— 20 11 |20-22 11-35-33-37 0-2 SAA, wet, very dense 17 PID(B) =8.0, (M) =17 |
— 21 b —]
22 |4p 2224 26-24-24-30 02 Dark reddish brown (10R 3/4), well sorted, Sp 109 PID(B) =80, (H) =03 |
- subangular, fine to medium SAND, trace medium B
gravel, trace silt, wet, dense -—l
- 23 —
— 24 |15 | 2426 | son| 18252018 02 SAA. wet, dense 0.9 PID(B) = 5.0, () =09 |
L 25 - i
— 26 |45 |2628 |soi 0-2 SAA 1
F 27 7 -
28 |15 [2830 | soil [ 13-14-50 0-2 Pale reddish brown (10R 5/4), well sorted, SP 10 PIDE) =0.3 ppm, (H) = 7]
- subangular, medium to coarse SAND, trace medium -0 pp ~
gravel, trace silt, wet
— 2a 4 —J
NOTES: msl = mean sea level

bgs = below ground surface

302438



@ CH2MHILL

SOIL BORING LOG

SHEET 3 OF 9

CLIENT: ‘EPA Region 2

PROJECT NUMBER: _ 164453

PROJECT NAME: _EPA-Martin Aaron .

SURFACE ELEVATION: 6.60 feet msl

DRILLING CONTRACTOR: _Unit-Tech

BORING NUMBER: MA-MW14R
LOCATION: Martin Aaron Proper

TOTAL DEPTH: 120.00 feet bgs
FOREMAN:

‘DRILLING METHOD: _Mud Rotary with 6in O.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: Down-the-Hole 2-in Split Spoon

CH2M GEOLOGIST: Winkler/Rech

START: FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feet
= z SOIL DESCRIPTION 2| = COMMENTS
T 5 [} a
L = @ o
@ 3 & g o
& < " £ = [COLOR, MOTTLING, SOIL DESCRIPTION, » | 2 je
g E1ls = w = LO2F PREDOMINANT GRAIN SIZE, SUBORDINATE o Q ,:'—‘_'
owl3 £ b 3. &l 9= GRAIN SIZE WITH DESCRIPTORS, SORTING, o é ]
@ g w w W ok S ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o |k
= o & a z© <28 acx WATER STATE, DENSITY/COHESIVENESS, @ | L lw
912 = | = 9% [>3& ZH LAYERING] & 18 |&
o b7 S P B o zFe| Gz > { & lo
=
- g -
— 30 . _l
16 {30-32 ) Soil | 49-50/5 02 Dark yellowish orange (10YR 6/6), well sorted, SP 07 PID(E) =0.7 ppm. () =
- subangular, medium to coarse SAND, little medium - O ppm -1
gravel, wet : i
— 31 - —
L e .
32 :
17 [32-34 | Soil | 35-44-50/5 02 Dark yellowish orange (10YR 6/6), well sorted, P10 PID(B) = 0.0. (H) = 0.0
- subangular, coarse SAND, some fine gravel, wet - -
— 33 7] -
— 34 148 |3a36 | Soit | 30-3234-34 0-2 Very pale orange (10YR 8/2), well sorted, SP |0 PID(B) = 6.0 ppm, (H) = |
- subangular, coarse SAND, some fine gravel, wet, 4 0.0 ppm {
very dense
}— 35 —5 -—1
— 36 , . -
19 {3638 | Soil | 35-39-35-30 0-0.5 SAA, wet, very dense 0 glg(a) =6.0 ppm, (H) =
- .0 ppm R
0514 well sorted, subangular, coarse SAND, some fine SP 0 gl(!])(a) =6.0 ppm, (H) =
l— 37 gravel, wet, very dense ~ -0 ppm -
3 T 7]
— 38 . —
20 | 3840 | Soit | 17-505 0-2 Pale yellowish brown (10YR 6/2), well sorted, MH 10 PiD(B) = 0.0 ppm, (H) =
- subrounded, SILT and clay, some coarse sand, low - - ppm —
plasticity, wet
l— 39 P —
— 40 |21 | 4042 il | 35-50/5 02 ; - _ ]
1 Soil v Grayish orange pink (10R 8/2), well sorted, sP oo g lg)(B) =7.5 ppm, (H) =
- subangular, medium to coarse SAND, little fine 4 -0 pprm —
gravel, trace silt, wet
— 41 . -]
[~ 42 |20 |4zasa | soil | 36505 0-2 = =
01 - Very pale orange (10YR 82), well sorted, mediumto | SC | 0 g'g(B) =4.2 ppm, (H) =
- coarse SAND, some clay, wet - -3 ppm .
e 43 - —
NOTES: msl = mean sea level

bgs = below ground surface
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© CH2MHILL

SOIL BORING LOG

SHEET 4 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14R

PROJECT NAME: _EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.60 feet msl

TOTAL DEPTH: 120.00 feet bgs

DRILLING CONTRACTOR: _Unit-Tech

FOREMAN:

DRILLING METHOD: _ Mud Rotary with 6in O.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: FINISH:
'NORTHING: 398382.809 feet EASTING: 318528.828 feet
[ z SOIL DESCRIPTION = s COMMENTS
w o Q &
«| 2 3 : s
- |1 g ” £ =z [COLOR, MOTTLING, SOIL DESCRIPTION, &5l 2 |o
EEl8| B w = s 2F PREDOMINANT GRAIN SIZE, SUBORDINATE g | 8 |E
dw( 2| 2|2 3. Zl W= GRAIN SIZE WITH DESCRIPTORS, SORTING, o é @
20w wo| o 0% |BwYl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 |o |k
- o o =z :? 3:' [ 8 acx WATER STATE, DENSITY/COHESIVENESS, @ w w
$°1zl 2| 2 0% |>ZgB| zb LAYERING] g |2 |8
o n & & Do 2l wZ > . lo
[~ 44 123 fasss it | 38-5015 02 _
Soil Very pale orange (10YR 8/2), well sorted, SP
- subangular, medium to coarse SAND, little clay, wet + ﬁ
— 45 - —
— 46 1,4 |a648 | sl | 28-505 0-2 SAA. wet 0 PID(B) = 5.1 ppm, PID(H) ]
| v g | =0.0 ppm ]
— 47 . —~
- B —
25 14850 | Soil | 50/5 0-2 Dark yellowish orange (10YR 6/6), well sorted, SP [0 g‘g (B) =7.5 ppm, (H) =
= subangular, medium to coarse SAND, little clay, wet -0 ppm —
S 49 - p—
— 5 .
0 26 |s052 | soi | 41505 0-2 Dark yeliowish orange (10YR 6/6), well sorted, GP |0 gwmﬂsmnw=_
- subangular, fine GRAVEL and coarse sand, wet E : ~
L 51 - pa—
— 52 . - . —
27 | 5254 | soil | 505 0-2 SAA. wet 0 PID(B) = 8.1ppm, (H) =
R " | 0.0 ppm B
L 53 - —]
L 54 . ]
28 | 5456 | Soil { 39-50/5 0-2 Dark yellowish orange (10YR 6/6), well sorted, GP 10 PID(E) = 4.5 ppm, (H) =
- i subangular, fine GRAVEL, some coarse sand, little - o pp E
medium gravel, wet
b 55 - p—
— 56 |59 |s658 il | 25-50/5in 0-2 . i PID(B) = 5.1 =]
9 Soil Yellowish gray (5Y 7/2), mottled (many, fine, distinct, | ML ] 0 6 0( ) =5.1 ppm, (H) =
= dark yellowish green), well sorted, subrounded, B - ppm —
57 clayey SILT, slight plasticity, wet
— AR -
NOTES: ms! = mean sea level

bgs = beiow ground surface
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' CH2MHILL
-

SOIL BORING LOG

SHEET 5 OF 9

CLIENT: EPA Region 2

PROJECT NUMBER: _ 164453

BORING NUMBER: MA-MW14R

PROJECT NAME: _EPA-Martin Aaron

_ LOCATION: Mariin Aaron Proper

SURFACE ELEVATION: 6.60 feet ms!

TOTAL DEPTH: 120.00

DRILLING CONTRACTOR: _Unit-Tech

feet bgs
FOREMAN:

DRILLING METHOD: _ Mud Rotary with 6in O.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feet
[ 4 SOIL DESCRIPTION = 3 COMMENTS
£ o 218
@ < & g o

s ~ |4 g o £ x [COLOR, MOTTLING, SOIL DESCRIPTION, > z |9

EE|2 @ w = N SFE PREDOMINANT GRAIN SIZE, SUBORDINATE s |2 IE

w2 z = 3. wl & B> GRAIN SIZE WITH DESCRIPTORS, SORTING, e: é ]

® 0wy w | w o® Syl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo |k

Fxilil g | & ze gAY &gy WATER STATE, DENSITY/COHESIVENESS, @ | & ju

iz =1 2 8% |Zizm 2ZE LAYERING] ® | 8 |E

o » & 7] @ o Znx nZ =] a o

¥ 130 |s8-60 | Soil | 26-50/6 0-0.5
0.5-1.1 Yellowish gray (5Y 7/2), mottied (many, fine, distinct, CcL
- 59 dark yellowish orange), well sorted, subrounded,
CLAY and sit, medium plasticity, wet
» ]
— 60 . . ]
32 | 60-62 | Soil | 32-50/5in 02 Dark yellowish orange (10YR 6/6), well sorted, SP 0 £'0(B) = 7.0 ppm. (H) =

= subangular, medium to coarse SAND, wet E Opp
— 61 4
— 62 33 {6264 | Soil | 50/5 0-2 0 PID(B) = 7.0 ppm, (H)= |
| | 0.0 ppm .
— 63 s
— 64 |34 |eess | soi |50 02 05 PID(B) = 1.8 ppm, (H) = |
| . | 0.5 ppm
— 65 -‘
I ]
— 66 {35 |eses | soil | 1001 0-2 0.5 PID(B) = 4.5 ppm, (M) = |
» i 0.0 ppm
— 67 —
— 68 |35 |es70 | Soi | 504 0-2
- 69 -4
70 |37 | 7072 | soil | 50/ 0-2 06 PID(B) =25 ppm, (H) = |
= : i 0.6 ppm
— 71 -}
— 72 135 |7274 | soi | 508 0-2
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

‘%k SHEET 6 OF 9
CLIENT: EPA Region 2

PROJECT NUMBER: __164453 BORING NUMBER: MA-MW14R

PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.60 feet mst TOTAL DEPTH: 120.00 feet bgs

DRILLING CONTRACTOR: _Unit-Tech FOREMAN:

DRILLING METHOD: _Mud Rotary with 6in O.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feet
[ z SOIL DESCRIPTION =2 s COMMENTS
= (o]
b o D &
4 < & s | o
& < ® £ & [COLOR, MOTTLING, SOIL DESCRIPTION, 5|2 |o
% Ei s & w s N A E PREDOMINANT GRAIN SIZE, SUBORDINATE g g g
w3 s & 3. oz B8 GRAIN SIZE WiTH DESCRIPTORS, SORTING, e[ ¥ o
o2 lul w|w 0% |Bw¥l uwg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo |k
Fe|&| & | & z® |2ES ok WATER STATE, DENSITY/COHESIVENESS, @ | L |uw
% °|2| 2| 2| %% |2E9 2% LAYERING g1 2|5
o 7] g 17 @ Z » < ] > a 1o
| 73 — —
- 74 . -
39 | 7476 | Soil | 503 0-2 SAA, wet
— 75 -
— 76 7678 | Soil | 504 02 - -
40 Oi Dark yellowish orange (10YR 6/6), well sorted, GP
- subangular, fine GRAVEL, little medium gravel, wet - -
— 77 . —
-~ 78 41 78-80 Soil | 50/3 0-2 SAA, wet 1
— 79 - p—
"' n =
80 142 [s082 | soil | 26-38-503 0-2 Very pale orange (10YR 8/2), well sorted, Y . OP"? (B) = 11.0 ppm, (H) =™ |
= subrounded, CLAY and silt, medium plasticity, wet 4 -0 ppm —
- 81 . —
— 82 |43 lezea |soil |78 0-2 : 1 PID(B) = 1.0 Hy= "~ |
3 0l Grayish orange (10YR 7/4), well sorted, subangular, 10( )m 0 ppm, (H) =
- coarse SAND, trace silt, wet k opp -
L 83 -4 —
r— 84 144 |8ass | Soil | 5014 0-2 SAA, wet 1 PID(B) =3.1 ppm, (H) = ™|
| ” i 1.0 ppm |
— 85 - —
— 86 |45 {ss88 | Soil | 504 02 SAA. wot 1 PID(B) = 4.1 ppm, (H) = |
| > ] 1.0 ppm ]
— n7 p —
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MIHILL

SOIL BORING LOG

SHEET 7 OF 9

CLIENT: EPA Region 2

PROJECT NUMBER: _ 164453

PROJECT NAME: EPA-Martin Aaron

SURFACE ELEVATION: 6.60 feet msi

feet bgs

DRILLING CONTRACTOR: _Unit-Tech

BORING NUMBER: MA-MW14R
LOCATION: Martin Aaron Proper
TOTAL DEPTH: 120.00
FOREMAN:

DRILLING METHOD: _ Mud Rotary with 6in O.D. Hollow Sand Bit

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

CH2M GEOLOGIST: Winkler/Rech

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon

START: FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feet
E g SOIL DESCRIPTION a E COMMENTS
-~ = [«1) a
«| 2 a 2K
s | & < ” A [COLOR, MOTTLING, SOIL DESCRIPTION, 52z |lo
B8E|Z @ w > Nt PE PREDOMINANT GRAIN SIZE, SUBORDINATE a | g |2
Bwl2| 2|¢ 3. .z a5 GRAIN SIZE WITH DESCRIPTORS, SORTING, [ nﬁt 7]
TRyl wlw oF |5yl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o {alk
Fxid| T |8 z® (g3 &t WATER STATE, DENSITY/COHESIVENESS, @ | & o
b 2 21 2 0% |ZZwl ZzZ& LAYERING] @ | 8 |&
o » a1 o Do zZnal BZ Stia o
88 146 |88 | son|s0m 0-2 SAA wel 12 PID(B) = 3.2 ppm, (H) = —
T’ ” A 1.2 ppmy n
89 1 -
— 90 . —
47 [90:92 | Soil | 50/3 0-2 SAA, wet 12 PID(B) = 5.1 ppm, (H) =
| 4 ] 1.2 ppm
.
— 91 — -
|- g2 g . _ —
48 | 9294 | Soil | 503 0-2 SAA. wel 1 PID(B) = 4.1 ppm, (H) =
B i ] 1.0 ppm N
— 93 g —
|- 94 . —
49 | 9496 | Soil | 50/4 0-2 SAA. wel 0.7 PID(B) = 2.2 ppm, {H) =
| ’ | 0.7 ppm a
— 95 - —
L — 96 N _ —_
50 | 9698 | Soil | 504 0-2 SAA wet 0.7 PID(B) = 4.7 ppm, (H) =
B 4 | 0.7 ppm n
S 97 - —
= 1 =
— 98 ) ]
51 | 98100 | Soil | 21-504 0-2 Yellowish gray (5Y 7/2), mottled (common, fine, cL |07 g 'D(B) =4.1 ppm, {H) =
L. distinct, dark yellowish orange), well sorted, 4 -/ ppm ~
9 subangular, intermixed, CLAY and silt, wet
— 100 | 55 [ 100-102| soit | 265055 008 . -
I o - Yellowish gray (5Y 7/2), well sorted, subrounded, CL |22 PID(B) =2.7 ppm, (H) =
CLAY and silt, medium plasticity, wet . -« ppm .
— 101 0813 Yellowish gray (5Y 7/2), well sorted, subrounded, -] MH |22 = —
] : clayey SILT, low plasticity, wet ] 2'5 g?;.)m— 27 ppm. (H) = |
NOTES: ms! = mean sea level

bgs = below ground surface
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) CH2MHILL SOIL BORING LOG

SHEET 8 OF 9

CLIENT: EPA Region 2
PROJECT NUMBER: __ 164453 BORING NUMBER: MA-MW14R
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.60 feet msl TOTAL DEPTH: 120.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary with 6in O.D. Hollow Sand Bit DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feel
Q z SOIL DESCRIPTION 2 | = COMMENTS
E o} o | o
L Q @ a
x| Z & s | o
. g > @ E o [{COLOR, MOTTLING, SOIL DESCRIPTION, a 4 V]
EE12| & w E = 9F PREDOMINANT GRAIN SIZE, SUBORDINATE g | 2 g
puw|2| 2| F| 3. l 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, 5 318
Do lwl w | 0% |85l ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o |la |k
Frila) g | @ z% |2@EY &F WATER STATE, DENSITY/COHESIVENESS, @k ju
12| 21| 2 0% [Zigul ZE LAYERING 8|S |E
a 2 & & B o Zinel w2 . ! > g |5
— 102 | 54 | 102104 soit | 29508 0-2 No Recovery -]
-~ 103 — —
— 104 104-106 | Soil | 46-50/6 : 0-2 . PID(B) = 4.7 =
55 Soil Yeliowish gray (5Y 7/2), well sorted, subrounded, ML 124 5 4( )m -7 ppm, (H) =
o clayey SILT, some fine sand, wet - - PP
-~ 105 1 —
— 106 | 55 | 106-108| Soi ' : = i
oil | 38-5014 0-2 SAA, wet 24 PID(B) = 5.1 ppm, (H) 2.4
L 4 ppm .
-~ 107 -1 —
— 108 108-110{ Soil | 50/6 0-2 : ]
57 Soil Yellowish gray (5Y 7/2), well sorted, subrounded, SC
- fine SAND, some clay, wet (NOTE: Layered with 3in —
layers of 5Y 7/2, not mottled, well sorted,
— 109 subrounded, clay, (CL), and silt, thread dia. 1/16in.) - —
110 | 5 | 110112 soil | 325004 0-05 Yeliowish gray (5Y 7/2), well sorted, subrounded, CL (18 z'Png;S%ﬁﬁg n‘;’gg'r
- 0513 CLAY and silt, medium plasticity, wet Acu |19 solid dia from 110.112ft
L 111 Yellowish gray (5Y 7/2), mottled (few, fine, distinct, | from rig behavior |
dark yellowish orange), well sorted, subrounded, PID(B) = 5.2 ppm, (H) =
" CLAY, high plasticity, wet (NOTE: Driller noted solid | 1.9 ppm _
clay from 110-112f from rig behavior)
— 112 . —
60 | 112-114} Soif | 23-50-60/6 02 Yellowish gray (5Y 7/2), well sorted, subrounded, sC |19 PID(B) = 5.7 ppm. (H) =
- fine SAND, little clay, wet E PP =
— 113 = —
— 114 114116 | Soil | 296 0-2 N
61 Soil SAA, wet (NOTE: Clay lense 3in at 114ft, same clay 1.9
- as 110.5f - 113ft) 4 -
115 — —
— 116 —
NOTES: . msl = mean sea level

bgs = below ground surface
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CH2MHILL SOIL BORING LOG

‘ _ SHEET 9 OF 9
CLIENT: EPA Region 2 '
PROJECT NUMBER: __ 164453 BORING NUMBER: MA-MW14R
PROJECT NAME: _EPA-Martin Aaron _ LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.60 feet ms| TOTAL DEPTH: 120.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary with 6in O.D. Hollow Sand Bit DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: ' FINISH:
NORTHING: 398382.809 feet EASTING: 318528.828 feet
= z SOIL DESCRIPTION 2 | F COMMENTS
E ) [e] a
b 2 O
x| Z a sl o
_fo s o o [COLOR, MOTTLING, SOIL DESCRIPTION, » | 2 |2
SBEIS] 6| w £ 5 2E PREDOMINANT GRAIN SIZE, SUBORDINATE g | @ |E
oWz g1 3. zl B3 GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 é o
= T wofow o% Syt wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o |k
EG6lsl 2|8 %i :>(' 23l 28 - WATER STATE, DENSITY/COHESIVENESS, Sl ¥
B 18| 3|8 =z |z[3¥ 5= LAYERING] g1z |5
T 62 | 116118 soil | 50/5in 0-0.2 SAA, wet J
117 -{*
= 118 |63 | 118120 soit | 505in 0-0.1 SAA, wet
’ — 119 -
120

. NOTES: msl = mean sea level

bgs = below ground surface
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b4 CH2MHILL SOIL BORING LOG

SHEET 1 OF 13
CLIENT: EPA Region 2
PROJECT NUMBER: __ 164453 BORING NUMBER: MA-MW14D

LOCATION: Martin Aaron Proper

PROJEC"I' NAME: EPA-Martin Aaron

SURFACE ELEVATION:

6.55 feet msl

TOTAL DEPTH: 182.00

feet bgs

DRILLING CONTRACTOR: _Unit-Tech

FOREMAN:

DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: Down-the-Hole 2-in Spiit Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
o z SOIL DESCRIPTION .8 s COMMENTS
|y o ] &
o < & b} =~
|w g ” £ = [COLOR, MOTTLING, SOIL DESCRIPTION, > 12 o

SEIg @ W = H 2E PREDOMINANT GRAIN SIZE, SUBORDINATE a | & |E

o w |2 z bt 3. wl B 8 GRAIN SIZE WITH DESCRIPTORS, SORTING, e é @

o lu| w| o |[Bwyl uwg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |alk

Frxle| & | & z% |ZEYQ &k WATER STATE, DENSITY/COHESIVENESS, g & |u

F°1Z 2| 2 S |>i2w Zb LAYERING] |8 |

[a) %] & 7] o o Z » < o [ Y
— 0
i 1102 Soil 1510515 Dark yellowish orange (10YR 6/6), well sorted, SM |1 PID() = 1.0 ppm. (H) = T
— subangular, fine to medium SAND and silt, little O ppm —

clay, dry
—2 2 |24 Soll NA[ 0. {0-0.1 Dark gray (N3), moderately sorted, angular, fineto | GP [ 1 RID(E) =1.0 ppm, (H) = 7
L medium GRAVEL, trace silt, trace clay, dry O ppm -
— 3 —
— 4 3 |as Soil NA| O 02 SAA, dry PID(B)=1.0 ppm, (B)=1.0"|
L ppm |
-5 —]
— 6 4 |68 Soil NA1 O |02 SAA, dry PID(B)=1.0 ppm, (B)=1.0" |
L. ppm N
— 7 ]
— 8 5 |&10 Soil NA| 0.3 | 0-0.3 SAA, dry 0.8 PID(B) = 1.0 ppm, (H)= |
B 0.8 ppm i
— 9 —
— 10 . 1
6 | 1012 | Soil [ 9-9-948 1806 | 0-2 Pale olive (10Y 6/2), well sorted, subangular, fineto | SP | 0.8 PID(B) = 1.9 ppm, (H) =

. medium SAND, trace silt, moist, loose € ppm -
— 11 —
12 17 |12 |son |23 1107 |02 SAA, moist, medium dense 0.8 PID(B) =4.7, (H) = 0.8
- ppm .
— 13 -
— 14 18 |1a16 | soit| 14-12:505 NA 0-2 SAA. moist 0.8 PID(B) = 7.4 ppm, (H) = |
| 0.8 ppm |
NOTES: msl = mean sea level

bgs = below ground surface
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CH2MHILL SOIL BORING LOG

SHEET 2 OF 13

CLIENT: 'EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: EPA-Martin Aaron LOCATION: Marlin Aaron Proper
SURFACE ELEVATION: 6.55 feet msl TOTAL DEPTH: 182.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM v FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
[y z SOIL DESCRIPTION P b3 COMMENTS
i o 21
s 5 :ls
w § » E Id [COLCR, MOTTLING, SOIL DESCRIPTION, % z (ZD
EE|2| B w E s 9F PREDOMINANT GRAIN SIZE, SUBORDINATE a |8 |E
Dwl|2] 21 & 3. &l B3 GRAIN SIZE WITH DESCRIPTORS, SORTING, o é a
22yl w|w 0% (B ws GRAIN SHAPE, PLASTICITY, MINERALOGY), oo |y
FEIE| & | & % 1128 &E WATER STATE, DENSITY/COHESIVENESS, @ | & fuw
Bzl 21| 2 0% |>2w Z& LAYERING] 3|9 £
o Z & 2] Qo Zlwel wZ S| o |o
- 15 . -
16 lo |16t | son fwHwhwhwy |2 o2 Pale olive (10Y 6/2), mottled (commen, fine, distinct, { MH 1 0.8 PID(B) = 6 ppm. (H) = 0.8 |
= dark yellowish orange), well sorted, subrounded, E
17 SILT and clay, wet, very loose
— 18 |40 11820 |soif| 10343537  [e9|1 [o2 Grayish pink (5R 8/2), poorly sorted, subangular, SwW 108 PID(B) = 5.0, (H) =0.8
= medium to coarse SAND, trace clay, wet, very E —
dense
— 19 -~ —
— 20 {44 {2022 | 0| 11353397 68116 |02 ' 17 PID(B) = 8.0, (M) = 1.7 "4
. SAA, wet, very dense . - ) =8.0.(H)=1.
— 21 e —]
22 |12 |2220 |son|2s2e2e30 | 4809 |02 Dark reddish brown (10R 3/4), well sorted, SP 109 PID(B) = 8.0. (H) = 0.9
- subangular, fine to medium SAND, trace medium —
gravel, trace silt, wet, dense
— 23 - —
= 4 i
=24 143 2426 |soil| 18252018 | 45]04 |02 SAA, wet, dense 0.9 PID(B) = 5.0, (H) = 0.9
— 25 . —
[~ 26 |44 2628 | soi o |o2 A ‘ -]
— 27 e —
28 115 |2830 | soi | 101450 NA| 0.5 | 0-2 Pale reddish brown (10R 5/4), well sorted, sP |0 PID(B) = 0.3 ppm, (H) = |
- subangular, medium SAND, trace medium gravel, - 0.6 ppm .
trace silt, wet o _J
. 20
NOTES: msl = mean sea level

bgs = below ground surface

302447



CH2MHILL

SOIL BORING LOG

SHEET 3 OF 13

CLIENT:

EPA Region 2

PROJECT NUMBER:
PROJECT NAME: _EPA-Martin Aaron
SURFACE ELEVATION:
DRILLING CONTRACTOR: _Unit-Tech

164453

BORING NUMBER: MA-MW14D

LOCATION: Martin Aaron Proper

6.55

feet msl!

TOTAL DEPTH: 182.00 feet bgs

' FOREMAN:

DRILLING METHOD: _ Mud Rotary

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
[ z SOIL DESCRIPTION = s COMMENTS
£ o a|&
e 4 & g |a
s~ |3 < ” o % [COLOR, MOTTLING, SOIL DESCRIPTION, 512 1o
SE|E| 5 (¥ = s 2E PREDOMINANT GRAIN SIZE, SUBORDINATE a |8 |2
Dowl3 z | 3- Wl & 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 é o
2o lu| wluw of |%wy¥l ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o |lo g
Eoxia | & z®e 12R8 &g WATER STATE, DENSITY/COHESIVENESS, 9 | & |w
3 C121 2| 2| 9% |ZEko ZE LAYERING] g |2 |E
o »l &1 & an |zl &z > ta |6
y -4
— 30 30-32 | Soil | 49-50/5 07 |02 = -
16 Of NA} 0. Dark yellowish orange (10YR 6/6), well sorted, SP (07 g'g(a) =0.7 ppm, (H) =
- subangular, medium to coarse SAND, little medium - -0 pom 4
gravel, wet _J
- 31 -
— 32 3234 | Soil | 35-44-50/5 0-2 -
17 |32 ail NA - Dark yeliowish orange (10YR 6/6), well sorted, SP 1o PID(B) = 0.0, (H) =0.0
- subangular, coarse SAND, some fine gravel, wet E —
— 33 - —
34 3436 | Soil | 30-32-34-34 1 fo2 = =]
18 O €6 Very pale orange (10YR 8/2), well sorted, SP 10 PD(B) = 6.0 ppm, (H) =
- subangular, coarse SAND, some fine gravel, wet, A 2 ppm 1
very dense
b— 35 — -—
- 36 ' : —
19 [36-38 | Soif [ 35-39-35-30 74|11 {005 SAA, wet, very dense 0 PID(B) = 6.0 ppm, (H) =
" ' ' 0.0 ppm ]
0.5-11 well sorted, subangular, coarse SAND, some fine sp 10
-— 37 gravel, wet, very dense PID(B) = 6.0 ppm, {H) = ~—1
0.0 ppm
— 38 |20 [3840 |Soi| 17505 Nal 10 |02 ‘%
0 o 010 Pale yellowish brown (10YR 6/2), well sorted, MH 10 PID(E) = 0.0 ppm. (H) =
L~ subrounded, SILT and clay, some coarse sand, low - -5 ppm -1
plasticity, wet
— 39 - -
— 40 159 l4oa2 | son|ass0s 1 o2 - . —
1 o NA Grayish orange pink (10R 8/2), well sorted, SP |0 PID(B) = 7.5 ppm. (H) =
- subangular, medium to coarse SAND, little fine . -0 ppm —l
gravel, trace silt, wet
|- 41 4 —
— 42 | 5p | 42as | soil [ 36505 NA} 1.0 | 02 7
- Ol : Very pale orange (10YR 8/2), well sorted, medium to sC |o 5'8(5) = 4.2 ppm, (H) =
o coarse SAND, some clay, wet 1 -0 ppm .
— 43 . -
L ! i
NOTES: msl = mean sea jevel

bgs = below ground surface
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CH2MHILL SOIL BORING LOG

it
" SHEET 4 OF 13 )
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.55 feet msi B TOTAL DEPTH: 182.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
= z SOIL DESCRIPTION =3 s COMMENTS
& 0 2k
@ < & g 1o
W > » E @ [COLOR, MOTTLING, SOIL DESCRIPTION, 5 -4 [V}
SE|IE] 5 | w E e 9F PREDOMINANT GRAIN SIZE, SUBORDINATE a | g |E
pwiz| 21| ¢ 3. 2l 4= GRAIN SIZE WITH DESCRIPTORS, SORTING, 5 é @
22wl ow|ow 0% |Buy usg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 |lao ik
Fe|Z) & | & ze 1R8] &k WATER STATE, DENSITY/COHESIVENESS, @ | & ju
91z = | 2 5% [>i2m & LAYERING] 3|9 [E
[a} %] P P D o Zlp nZ > o o
44 123 4446 | Soi | 385055 NAf 1.1 | 0-2 Very pale orange (10YR 8/2), well sorted, SP 1
- subangular, medium to coarse SAND, little clay, wet —
— 45 - —
— 46 |54 |as4s | soi | 28-5055 NAl 06 | 0-2 SAA. wet 0 Pl(l’)s)B) =5.1 ppm, PID(H) |
, ] = 0.0 ppm N
S— 47 = et
— 48 |25 fass0 | soil | 5015 NAf 07 |0-2 Dark yellowish orange (10YR 6/6), well sorted, sP |0 gv‘l)a(a)r: 7.5 ppm, (H}= |
- subangular, medium to coarse SAND, little clay, wet -0 pp -
L 49 . ’ . —
50 |26 |s052 | soi 4505 NA| 06 | 0-2 Dark yellowish orange (10YR 6/6), well sorted, GP |0 PID(B) =7.9 ppm, (H) =
+ subangular, fine GRAVEL and coarse sand, wet E 0.0 ~
| 51 -1 —
— 52 52-54 it | 505 15 |02 " PID(B) = 8.1ppm, (H) = ]
| 27 Soit NA SAA, wet ] 0 e Eap)m ppm, (H) i
53 | -
54 |28 | 5456 | Soil | 30505 NAj 04 | 0-2 Dark yeliowish orange (10YR 6/6), well sorted, GP |0 PID(B) =4.5 ppm, (H) = |
- ! subangular, fine GRAVEL, some coarse sand, litle 0.0ppm B
medium gravel, wet
— 55 -1 —
= ; a
56 129 |s658 | soil | 255050 NA} 1.1 | 02 Yellowish gray (5Y 7/2), mottied (many, fine, distinct, | ML | 0 g'g(B)m: 5.4 ppm. ()= |
- dark yellowish green), weill sorted, subrounded, B -0 pp -
clayey SILT, slight plasticity, wet
—— 57 — —
| &a ]
NOTES: msl = mean sea level

bgs = below ground surface
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Yy CH2MIHILL

SOIL BORING LOG

SHEET 5 OF 13

CLIENT: EPA Region 2

PROJECT NUMBER: _ 164453

PROJECT NAME: _EPA-Martin Aaron

SURFACE ELEVATION: 6.55 feet msl

feet bgs

DRILLING CONTRACTOR: _Unit-Tech

BORING NUMBER: MA-MW14D
LOCATION: Martin Aaron Proper
TOTAL DEPTH: 182.00
FOREMAN:

DRILLING METHOD: _ Mud Rotary

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: Down-the-Hole 2-in Split Spoon

CH2ZM GEOLOGIST: Winkler/Rech

START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feel
e z SOIL DESCRIPTION 3 b COMMENTS
L 1] @ &
P b £ 2 ©
> -4 S by » £ ¥ [COLOR, MOTTLING, SOIL DESCRIPTION, & 2 o
35 2 ﬁ w = ~ 2 E PREDOMINANT GRAIN SIZE, SUBORDINATE a o §
E wl= z = 3. wl & B GRAIN SIZE WITH DESCRIPTORS, SORTING, Q é 9
T 9y w w o9 s> Y g GRAIN SHAPE, PLASTICITY, MINERALOGY), O o ’,;
ES1sl | ¢g g : £y 3 & WATER STATE, DENSITY/COHESIVENESS, I
w u = =
] = 2 = 25 ¥ 5k LAYERING] ? z |5
b 30 | 5860 | Soil | 26-50/6 NA| 1.1 | 0-05 SAA, wet
0.5-1.1 Yellowish gray (5Y 7/2), mottied (many, fine, distinct, | CL 1
—~ 59 dark yellowish orange), well sorted, subrounded, ]
CLAY and silt, medium plasticity, wet
— 60 |3, |eoe2 | soit|3z-50sin 08 {02 - -
O - Dark yellowish orange (10YR 6/6), well sorted, SP 10 g‘g(B) =7.0 ppm, (H) =
- subangular, medium to coarse SAND, wet . -0 ppm R
— 61 ~ —
— 62 . ]
33 | 62-64 Soil | 50/5 0.4 |02 SAA, wet 0 PID(B) = 7.0 ppm, (H) =
| ’ | 0.0 ppm i
— 63 . -
34 {6466 | Soil | 504 04 |02 SAA. wet 0.5 PID(B) = 1.8 ppm, {H) =
L ’ | 0.5 ppm ]
— 65 - —]
— 66 . ]
35 | 66-68 | Soil | 100/4 0.4 |02 SAA wet 0.5 PID(B) = 4.5 ppm, {H) =
5 ' i 0.0 ppm ]
— 67 - ]
- 4 .
— 68 . —]
36 | 6870 | Soil | 5014 02 |02 SAA, wel
B + -1
— 69 s ]
— 70 . —
37 | 70712 | Soil | 504 03 |02 SAA. wet 0.6 PID(B) = 2.5 ppm, (H) =
L ’ ] 0.6 ppm _
71 . _
— 72 .
38 | 7274 | soil | 5056 03 {02 SAA. wel t]
NOTES: ms! = mean sea level

bgs = below ground surface

302450



CH2MHILL SOIL BORING LOG
SHEET 6 OF 13
CLIENT: EPA Region 2
PROQJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.55 feet msl TOTAL DEPTH: ' 182.00 feel bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:

DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
= z SOIL DESCRIPTION 21 g COMMENTS
iy S 218
e < & g1 a0
_ | w < ” £ & [COLOR, MOTTLING, SOIL DESCRIPTION, o 2 1o

EEISl B | w E ~ SE PREDOMINANT GRAIN SIZE, SUBORDINATE a | & [E

Dwl|3 g Pl 3. x|l 835 GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 nﬁﬁ 8

22yl w | w 0% By wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o | ok

Fxla a | z® 28] &g WATER STATE, DENSITY/COHESIVENESS, @ | o fw

5°[(z1 21| 2 Sk |(>i=w ZE LAYERING] 3|2 |&

s} 7] Py 3 o o Zpx B < > CO Ko
— 73 _‘
— 74 |39 | 7476 | soi ]

oil | 50/3 0.2 §0-2 SAA, wet
- 75
— 76 |40 | 7878 i | 5014 02 : ]
0 Soi Dark yellowish orange (10YR 6/6), well sorted, GP
- subangular, fine GRAVEL, little medium gravel, wet ~1
— 78 141 | 7880 | s0i ]
oil | 503 o |o2 SAA. wet
=80 a2 |eos2 | soil | 243850 0.9 jo-2 Very pale orange (10YR 8/2), well sorted, PID(B) =11.0ppm, (H) = |
- subrounded, CLAY and silt, medium plasticity, wet 0.0 ppm —
— 81 —
— 82 |43 | 8284 it | 755 06 |02 - PID(B) = =]
Soi - Grayish orange (10YR 7/4), well sorted, subangular, r g(B) = 1.0 ppm, (H) =

L coarse SAND, trace silt, wet -0 pom .
— 84 44 |sses | soi | 504 03 |02 SAA. wet PID(B) = 3.1 ppm, (H) = |
B ’ 1.0 ppm _
— 86 |45 |se8s | soil| 504 04 |02 SAA. wet PID(B) = 4.4 ppm, {(H) = |
B g 1.0 ppm i
pe |
NOTES: msl = mean sea level

bgs = below ground surface

302451
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CH2ZMIHILL SOIL BORING LOG

- SHEET 7 OF 13
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.55 feet ms) TOTAL DEPTH: 182.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary ‘ DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet

o~ z SOIL DESCRIPTION = | 5 COMMENTS
£ ¢] 218
ol 3 E 3
_ju g o g oz [COLOR, MOTTLING, SOIL DESCRIPTION, 51z |

EE12) B |w E s e PREDOMINANT GRAIN SIZE, SUBORDINATE | g |E

zwl2| 21| ¢ 3. el 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, o é @

20w w | w o9 Sl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 5 1a |k

ECla a a ze 228 & WATER STATE, DENSITY/COHESIVENESS, ]

B°12] 2| 2 Q% [>12w Z2& LAYERING] & |8 &

[a) & 5 o @ o Zlnx B Z =] o |o
— 88 88-9%0 it | 50/4 03 } 02 PID(B) = 3.2 L (H)= |
i 46 Soil SAA, wet i 12 12 é)p)m pem. () B
— 89 - —
— 90 90-92 il | 503 0.3 | 0-2 PID(B) = 5.1 Hy= |
i 47 Soil SAA, wet ] 12 P §Jp)m ppm, (H) |
— 91 — pu—
— 92 . _

92-94 50/3 0.3 j 02 1 PID(B) = 4.1 . (H) =
48 Soil SAA, wet 1.0 E;p)m pem. ()

— 94 149 [9s9 | Soil | 504 0.4 |02 SAA, wet 07 gl;)(B)=2.2 pom. ()= |

I ] .7 ppm b

— 95 i N
96-98 | Soil | 5014 0.3 |02 R PID(B) = 4.7 L (H) =

] 50 ol SAA, wet | 0.7 07 Lp)m pem. () B

— 97 ’ 1

- o8 : . = =7
51 | 98-100 | Soil | 21-50/4 0.8 j02 Yellowish gray (5Y 7/2), mottled (common, fine, CL jo7 g'-%?}n' 4.1 pom. (H) =

- distinct, dark yellowish orange), well sorted, E -
subangular, intermixed, CLAY and silt, wet

100 {52 | 100102 Soi | 26505 13 | 008 Yeflowish gray (5Y 7/2), well sorted, subrounded, CL 122 PID(B) =2.7 ppm, (H) = 7]
- CLAY and silt, medium plasticity, wet R - bpm -~

— 101 0.8-1.3 Yellowish gray (5Y 7/2), well sorted, subrounded, -{MH 122 ;lg)(s):z] porm, (H) =
i clayey SILT, low plasticity, wet < ppm

NOTES: ms! = mean sea level
bgs = below ground surface

302452



CH2Z2MHILL SOIL BORING LOG

SHEET 8 OF 13

CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: EPA-Martin Aaron . LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.55 feet msi TOTAL DEPTH: 182.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkier/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
o =z SOIL DESCRIPTION = s COMMENTS
£ 5 2 1o
el 2 E 3
_lum g " £ = [COLOR, MOTTLING, SOIL DESCRIPTION, | 2 )
2E1g R, = Y 2FE PREDOMINANT GRAIN SIZE, SUBORDINATE z 8 £
pwlz| B¢ 3. x| &= GRAIN SIZE WITH DESCRIPTORS, SORTING, o | ¥ |3
29w w | w o® LSwy¥ wg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo lk
Felal & | & 2% IJ[E8| & WATER STATE, DENSITY/COHESIVENESS, 9|k ju
12| 2| = 8% (>2B| ZE& LAYERING] 2|9 (&
Q 7] g P oo Zin X a2 ] a io
— 102 54 | 102-104] Soil | 29-50/6 0 Jo2 No Recovery ]
— 103 - -
- 104 . _ —
55 | 104-106 | Soll [ 46-50/6 0.9 102 Yellowish gray (5Y 7/2), well sorted, subrounded, ML 24 g 'E‘B)m‘ 4.7 ppm, {H) =
= clayey SILT, some fine sand, wet E PP h
— 105 — —
— 106 | 55 1 106108 Soil | 38- - v . _
: oil | 38-50/4 0.6 |02 SAA, wet 24 ‘F;‘;IIDTSB) 5.1 ppm, (H) 2.4
— 107 E -
— 108 108-110{ Soil { 50/6 06 |02 : sSC -
57 Soil : Yellowish gray (5Y 7/2), well sorted, subrounded,
L fine SAND, some clay, wet (NOTE: Layered with 3in { —
layers of 5Y 7/2, not mottled, well sorted,
t— 109 subrounded, clay, (CL), and silt, thread dia. 1/16in.) —
— 110 | 58 | 110112 So0i | 325004 1.3 1005 Yellowish gray (5Y 7/2), well sorted, subrounded, CL (19 Z'%B) ﬁ’:%g{,’"“ P'th")_
- 0513 L _CLAY and silf, medium plasticity, wet Acn {19 solid cﬁg from M0a12n |
L 111 Yetiowish gray (5Y 7/2), mottied (few, fine, distinct, | from rig behavior .
dark yellowish orange), well sorted, subrounded, PID(B) = 5.2 ppm, (H) =
| CLAY, high plasticity, wet (NOTE: Driller noted sofid ] 1.9 ppm _
clay from 110-112ft from rig behavior)
— 11 . _ —
2 |60 | 112114] Soit | 23-50-6016 10 |02 Yellowish gray (5Y 7/2), well sorted, subrounded, §C (1.9 FID(E) = 5.7 pom, (H) =
5 fine SAND, little clay, wet B Jpp -1
— 113 -l —
— 114 114118} Soil | 2976 NA[ 10 | 02 19 -
61 o i SAA, wet (NOTE: Clay lense 3in at 114ft, same clay -
= as 110.5f - 113#t) B -
— 115 ) E —
‘ — 116 —
A NOTES: msl = mean sea level

bgs = below ground surface

302453



CH2MHILL

SOIL BORING LOG

e SHEET 9 OF 13-
CLIENT: EPA Region 2

PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D

PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper

SURFACE ELEVATION: 6.55 feet msl TOTAL DEPTH: 182.00 feet bgs

DRILLING CONTRACTOR: _Unit-Tech FOREMAN:

DRILLING METHOD:

Mud Rotary

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon

CH2M GEOLOGIST: Winkler/Rech

START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
~ > SOIL DESCRIPTION” . COMMENTS
g S 2 !lg
| S | o
] < ” £ = [COLOR, MOTTLING, SOIL DESCRIPTION, P z |2

g £ 2 ] w = g £ PREDOMINANT GRAIN SIZE, SUBORDINATE 2 Q [E

dwl3 'g b 3. Zl 4= GRAIN SIZE WITH DESCRIPTORS, SORTING, © flé 8

0|y W w o Sl ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o la |k

e | & a a z® I8 & WATER STATE, DENSITY/COHESIVENESS, 2] IS Y]

S°1z] =1 2 Q% |>i2g B LAYERING] & |8 &

o %] b &5 Do Z 5 »Z =] o lo

T} 62 | 116118} Soil | 50/5in NAj 02 | 0-0.2 SAA, wet
— 117 . -
— 118 | 63 | 118.120] Soil | 50/8in NAj 0.1 | 0-0.1 SAA, wel ]
— 119 . —
— 120 | 64 | 120-122] soil | 15-20-5051n NA| 1.9 | 0-1.9 Yellowish gray (5Y 7/2), mottled (common, fine, cL |19 EI?(SB) = 5.1 ppm, PID(H) |
- distinct, dark yellowish orange), very well sorted, 1 =1-ppm -1
subrounded, intermixed, CLAY and silt, trace fine
L 121 sand, medium plasticity, wet (NOTE: At 121.4ft ﬁ —{
layer of clayey sand.)

— 122 |65 | 122124

123

— 124 67 | 124-126

— 125

— 126 | gg | 126128

— 127

— 128 | g9 | 128130

— 129

— 130 70 | 130-132

Soil | 36-76-50/1in NA| 1.5 { 0-05

0.51.5
Soil | 72/6in NA] 0.7 | 0-0.7
Soil | 55/6in NA| 0.6 | 0-06
Soil | 35-50/2in ! NA} 0.6 | 0-06
Soil | 50/6in NA| 04 | 004

Brownish gray (5YR 4/1), well sorted, subrounded, | CH
silty CLAY, high plasticity, wet i, -1

CL
Pinkish gray (5YR 8/1), well sorted, subrounded,

CLAY and silt, medium plasticity, wet T
.

Brownish gray (5YR 4/1), well sorted, subrounded, | SM [ 1.6 Z'?(GB) =": 6 ppm. PID{H)
fine SAND, some silt, wet ] opp .
16 PID(B) = 1.6 ppm, PID(H) |
SAA, wet 1 =16 r))pm: 3in layer of ) _{

burned wood

SAA, wet 16 PID(B) = 1.6 ppm, PID{H}
' | = 1.6 ppm ]
2 PID(B) = 2.0 ppm, PID(H) |
SAA, wet ] = 2.0 ppm * .

NOTES:

msl = mean sea level
bgs = below ground surface

302454
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CH2MIHILL

SOIL BORING LOG

SHEET 10 OF 13
CLIENT: EPA Region 2
PROJECT NUMBER: 164453 BORING NUMBER: MA-MW14D

PROJECT NAME: EPA-Martin Aaron

LOCATION: -Martin Aaron Proper

SURFACE ELEVATION:

6.55 feet msl

TOTAL DEPTH: 182.00

feet bgs

DRILLING CONTRACTOR: Unit-Tech

FOREMAN:

DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20.00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 fee
- z SOIL DESCRIPTION 3 s COMMENTS
[ [ o &
@ 2 l& = -
_|u < ” AR [COLOR, MOTTLING, SOIL DESCRIPTION, & 2 O
EE1g § w B H BE PREDOMINANT GRAIN SIZE, SUBORDINATE o | o |E
D w |z z b 3 wl & a5 GRAIN SIZE WITH DESCRIPTORS, SORTING, o é a
@ g wi w | ow 0% [YHubl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), 6 lo |k
5L z g g? ggg % WATER STATE, DENSITY/COHESIVENESS, 15 |y
© i} = 2
w x| 2| 2 2o |z[38 3& LAYERING] 215 |5
— 131 1 —
— 132 ’ ' - _ ]
71 | 132134 Soil | 32-50/5in NA{ 1.1 [ 0-1.1 SAA. wel 2. PID(B) = 3.0 ppm, PID(H]
- ’ - =<1 ppm -
— 133 E —
= 134 172 | 134-136| soil | 42.505in NA| 1.1 | 0-0.9 Brownish gray (5YR 4/1), well sorted, subrounded, | ML [ 1.9 PID(B) = 3.0 ppm, PID(H) |
L SILT, slight plasticity, wet ] =13 ppm -
— 135 0911 Brownish gray (5YR 4/1), well sorted, subrounded, | CH ]
3 silty CLAY, high plasticity, wet ] -
— 136 | 74 | 138138] soi i I
oil | 50/6in NA| 0.8 | 0-0.8 SAA. wet
— 137 ~ —
— 138 75 | 138-140| Soil | 20-30-506in NA] 1.7 | 0-1.7 Very pale orange (10YR 8/2), well sorted, cL {2 PID(B) = 2.0 ppm, PID(H) |
= subrounded, CLAY and silt, medium plasticity, wet, =20 ppm ~
laminated (NOTE: Laminated every 2in - 3in with J
- 139 fine sand and silt) 1
— 140 1 76 | 140142 | soi | 50%6in NA| 05 1005 Very pale orange (10YR 8/2), mottled (common, ML [2 PID(B) = 2.0 ppm, PID(H) |
- fine, moderate orange pink), weli sorted, E =20ppm -
441 subrounded, SILT, some fine sand, non-plastic, wet ]
— 142 77 | 142-144] s0it | 70/5in NAj 0.3 | 0-0.3 Very pale orange (10YR 8/2), well sorted, SM |2 EI%B)-.-Z.O ppm, PID(H) |
- subrounded, fine SAND, some silt, trace clay, wet - =<0ppm E
— 143 1 —
— 144 144-146 | Soit | 48-50/6i 1.0 |01 7
78 Soit in NA| Very pale orange (10YR 8/2), mottled (common, CL
- fine, distinct, dark yellowish orange), well sorted, 4 -
. subrounded, intermixed, CLAY and silt, medium
- 145 ~ —
NOTES: ms! = mean sea level

bgs = below ground surface

302455




CH2MHILL | SOIL BORING LOG

. CLIENT: EPA Region 2

SHEET 11 OF 13

PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 6.55 feet msl TOTAL DEPTH: 182.00 feet bgs
DRILLING CONTRACTOR: Unit-Tech FOREMAN:
DRILLING METHOD: _ Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
c z SOIL DESCRIPTION - COMMENTS
< 5 3| £
x < & g | o
w3 o £l [COLOR, MOTTLING, SOIL DESCRIPTION, 5|z |9
% F1e & w = s 9F PREDOMINANT GRAIN SIZE, SUBORDINATE a2 s
Hw |2 s b 3. x| 8% GRAIN SIZE WITH DESCRIPTORS, SORTING, . é o
= T T 0% By wg GRAIN SHAPE, PLASTICITY, MINERALOGY), | o |k
el & o z® IEQ &F WATER STATE, DENSITY/COHESIVENESS, @ | & |u
Be1z1 2| 2] 8% |ZRb zE LAYERING] 2|2 |&
o 2 b & o Zlp % Z =) a o
plasticity, wet
o ] .
- 146 79 | 146-148| Soil | 70/6in NA| 0.4 | 0-0.4 Dark yellowish orange (10YR 6/6), well sorted, SP 2 gl%e) =2.0 ppm, PID(H) |
= subangular,.coarse SAND, little silt, some fine . =<Jppm -
gravel, wet
— 147 - ]
. — 148 | 8o | 148150 soit | 70/6in NA 0-2 SAA, wet PID(B) = 0.0 ppm, PID(H} |
L » we 1 = 0.0 ppm |
— 149 _ ' = -
— 150 |81 | 150-152] Soil | s03in NAf 2.8 1 02 Yellowish gray (5Y 8/1), well sorted, subrounded, GM |0 f'gg’) =0.0 ppm, PID(H) |
I fine GRAVEL and silt, wet, very dense E =90 ppm -
— 151 - —
— 152 82 | 152-154| Soil | 50/4in NA{ 0.3 | 0-0.3 SAA wet d 0 PID(B) = 0.0 ppm, PID(H) |
i , wet, very dense ] = 0.0 ppm n
l~ 153 - —
154 |83 | 154456 Soi | s0sin 07 1007 White (N9), very well sorled, rounded, fine SAND, SP 10 PID(B) = 0.0 ppm, PID(H) |
- trace silt, wet, very loose E =0.0 ppm -
— 155 - —
— 156 156-158| Soil | 50/3i 03 | 003 : ID(B) = u
84 Soil | 5013in - - Yellowish gray (5Y 8/1), well sorted, subrounded, SM [0 PO ~ 0.0 ppm. PIDH)
coarse SAND, trace silt, wet, very dense R i =09 pp e
— 157 E —
— %8 85 |158-160| Soif | 50/4in 03003 Yellowish gray (5Y 8/1), well sorted, subrounded, SM |0 ‘_”5’ 88) = 0.0 ppm, PID(H) |
- coarse SAND, trace silt, trace fine gravel, wet, very =50 ppm —
. dense
— 159 . —

‘ NOTES: ms! = mean sea level

bgs = below ground surface

302456
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CH2MHILL

SOIL BORING LOG

SHEET 12 OF 13

CLIENT:

PROJECT NUMBER:
PROJECT NAME: EPA-Martin Aaron
SURFACE ELEVATION: __ 6,55
DRILLING CONTRACTOR: _Unit-Tech

EPA Region 2

164453

BORING NUMBER:

MA-MW14D

LOCATION: Martin Aaron Proper

feet msl

TOTAL DEPTH: 182.00

feet bgs

FOREMAN:

DRILLING METHOD: _ Mud Rotary

DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand Bit

SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
o z SOIL DESCRIPTION = 5 COMMENTS
E § 3| &
s X S5
w| S ” £ = [COLOR, MOTTLING, SOIL DESCRIPTION, » |z |2
EE|E| B | w E L 2F PREDOMINANT GRAIN SIZE, SUBORDINATE s | & (&
w2 2]¢ 3. &l 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, o E, a
2o flw) w|ow 0% |Busl usg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |{a |k
= o O I =% |3RY ok WATER STATE, DENSITY/COHESIVENESS, @ | E ju
12 2| 2 St |>EFw Z& LAYERING] 3|28 |&
o 1%} x P oo Z jn X B Z =) o |p
— 160 | g5 | 160-162} Soil | 5013in 03 | 003 SAA PID(B) = 0.0 ppm, PID(H] |
- =0.0 ppm
— 161 —
= 162 | g7 | 162-164| s0il | 50/5in 03 | 003 SAA PID(B) = 0.0 ppm, PID{H] |
L =0.0 ppm K
— 163 —
— 164 | gg | 164166 Soil | 50/5in 0.3 10-03 Dark yellowish orange (10YR 6/6), well sorted, PID(B) = 0.0 ppm. PID(H} |
- subrounded, coarse SAND, little fine gravel, trace =00ppm -
silt, wet, very dense
— 165 —
— 166 ) ) y ]
89 | 166-168| Soil | 50/3in NAlO o0 No Recovery
— 167 —
— 168 | g9 | 168-170| Soif | 50/2in NA| 02 | 002 Yellowish gray (5Y 8/1), moderately sorted, PID(B) = 0.0 ppm. PID(H) ]
- subrounded, medium GRAVEL, some coarse sand, =0.0ppm §
trace coarse gravel, wet, very dense
— 169 : —
- -
= 170 194 | 170172} sop | 5012in NA] 0.2 | 0-0.2 Very light grey (N8), very poorly sorted, subrounded, | GC | 0 F_’ID(' ) = 0.0 ppm, PID(H) |
- sitty CLAY, some medium gravel, low plasticity, wet, =0.0ppm .
very dense
— 171 —
— 172 192 [ 172474 soil | 50/5in NA} 03 1003 Yellowish gray (5Y 8/1), well sorted, subrounded, GM 10 PID(B) = 0.0 ppm, PID(H} |
S coarse SAND, some fine to medium gravel, trace =0.0ppm .
silt, wet, very dense
— 173 —
— 174 ~
NOTES: ms! = mean sea level

bgs = below ground surface

302457




CH2MHILL SOIL BORING LOG

‘ ¢ SHEET 13 OF 13
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW14D
PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: ___ 6.55 feet ms! ' TOTAL DEPTH: 182.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN: ’
DRILLING METHOD: _Mud Rotary DRILLING EQUIPMENT: Failing 1400 OS Rig with 6in O.D. dia. Sand.Bit
SAMPLING METHOD: _Down-the-Hole 2-in Split Spoon CH2M GEOLOGIST: Winkler/Rech
START: 01/02/2002 7:20:00 PM FINISH:
NORTHING: 398382.657 feet EASTING: 318539.014 feet
= z SOIL DESCRIPTION 2 | 5 COMMENTS
L 5 218
- - ": = ‘6
Iy g " £ [COLOR, MOTTLING, SOIL DESCRIPTION, 5|z 0
EE12 B ow = = BE PREDOMINANT GRAIN SIZE, SUBORDINATE =T
Bw|2| 2| & 3. #l B3 GRAIN SIZE WITH DESCRIPTORS, SORTING, o é o
eQlul w | w 0% Yy w< GRAIN SHAPE, PLASTICITY, MINERALOGY), o |l o |k
EX Tl & | & 29 ZE8 agy WATER STATE, DENSITY/COHESIVENESS, @ 1L uw
ezl 2| 2 Sk |>i2w 2k LAYERING] 2|2 |E
o o X & @D b zlpe ©Z S|l a |o
93 | 174176 Soil | 50/2in NAj O |00 No Recovery No recovery
- 175 1 —
176 | o4 | 176478 soil | s0s8in NA} 0.2 1 0-0.2 Yellowish gray (5Y 8/1), moderately sorted, SM 10 PID(B) = 0.0 ppm, PID(H] |
- subrounded, medium SAND, some fine gravel, trace - =0.0ppm ﬁ
silt, wet, very dense
@ - - ~
178 |95 { 178180 Soi | S0r2in NA} 0.3 | 0-0.3 Yellowish gray (5Y 8/1), poorly sorted, medium GM {0 E’lg) %B) = 0.0 ppm, PID(H] |
- SAND and medium gravel, trace silt, wet, very E =00ppm -
dense
— 179 = —
180 . ) - ]
80-182 50/5i 0.2 | 0-0.2 -PID(B) = 0.0 , PID(H
t_ 96 | 180-182| Soil in NA SAA ] 0 P 0}) ;))pm ppm, PID(H) i
— 181 . —
— 182

. NOTES: mst = mean sea level

bgs = below ground surface

B 302458
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CH2MIHILL SOIL BORING LOG

. SHEET 1 OF 2

CLIENT: EPA Region 2
PROJECY NUMBER: _ 164453 BORING NUMBER: MA-MW15S
‘PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 7.67 feet msl TOTAL DEPTH: 19.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/Hammer/liners CH2M GEOLOGIST: Wojciech Winkler
START: 10/29/2001 11:00:00 AM FINISH: 10/29/2001 12:00:00 PM
NORTHING: 398518.442 feet EASTING: 318524.696 feet
f z SOIL DESCRIPTION = s COMMENTS
i e} [e] a
~ == 0 o
— [ s .| =
_ g < ” £l z [COLOR, MOTTLING, SOIL DESCRIPTION, » | 2 |o
% El s A = & g9F PREDOMINANT GRAIN SIZE, SUBORDINATE a |2 Z
e Z bt 3. xl 49> GRAIN SIZE WITH DESCRIPTORS, SORTING, ) é 3
2lwl w|w 0% Yy wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |a |k
Eela & o z® I8l &% WATER STATE, DENSITY/COHESIVENESS, o L lw
(2] 21 2 Sk |l ZE LAYERING] 219 |
o @ & %) o o Zlnx)] wZ 3 [ Y
0 1 ofo2 Soil | 5-8-12-8 201 02 Moderate yellowish brown (10YR 5/4), poorly sorted, | SW - | 0.5 PID(B)=0 é’p"‘ (H) =0.5
subrounded, fine SAND and fine gravel, dry ' ?3{2 (
— 1 ~ —
— 2 2 |24 Soil | $-10-9-9 191.75 | 02 SAA 1.2 PID( Al?Sppm (H) 127
ppm; B)—
| | (H)=20 i
— 3 — -—
— 4 3 |46 Soil 1.08] 0-2 SAR 12 PID(E)- 0.5 pom, (H=1.27"]
=40 cpm,
R ] (H)—40 cpm ]
— 5 — —
— 6 4 |68 Soil | 8-8-7-6 1514 02 Pale yellowish brown (10YR 6/2), poorly sorted, Sw |05 WWMWWM45
i subangular, medium SAND and fine gravel, dry | a0 OS,LB) 40 cpm, |
-, | i
— 8 .
5 |810 |Soil|8-20-12-3 321.33 |02 12 PID(B)=0.5 H)=12" ]
SAA, wet oo "s “D(mo(cgm
i | {F)=0 ]
— 9 - —

NOTES: ms! = mean sea level
bgs = below ground surface
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i
SHEET 2 OF 2
CLIENT: _ EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW15S
PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 7.67 feet msl TOTAL DEPTH: 19.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/Hammer/liners CH2M GEOLOGIST: Woiciech Winkler
START: 10/29/2001 11:00:00 AM FINISH: 10/29/2001 12:00:00 PM
NORTHING: 398518.442 feet EASTING: 318524.696 feet
= z SOIL DESCRIPTION - COMMENTS
& 5 3 |&
ol 2 & s | o
Y ) I o g [COLOR, MOTTLING, SOIL DESCRIPTION, 5> | 2 0
o = 1'1_1 'd‘_’ '2 ; 8 E PREDOMINANT GRAIN SIZE, SUBORDINATE % o =
D w2 z b 3. wl iz 85 GRAIN SIZE WITH DESCRIPTORS, SORTING, o é @
Qo ilw| w|ow 0% |5y wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |lo |k
FoeiEl & | & ze @8l &k WATER STATE, DENSITY/COHESIVENESS, @ | & |w
521z 2| 2 Q% |>j3m ZE LAYERING] % | 9 (E
[a) %) &b 7] Db Z {p)x nZ =] o o
10 e 1012 |soi | 101 LI e Ofive gray (5Y 3/2), well sorted, rounded, CLAY and | CL {12 P'D@g;fbsgv'_gb('ﬂ“»z_
silt, medium plasticity, wet (NOTE: 10 - 12ft trace g o )-40 cpm.
= ) decomposing wood) h -
— 11 —l
— 12 . ]
7 12-14 | Soil 2| {01 i SP 1 PID{B)=0.5 ppm, (H)=1.0
82\(8 gray (5Y 4/1), well sorted, rounded, fine SAND, ppm; RAD(B)=40 cgm.
B | (H)=40 cpm i
— 13 1-1.5 Black (N1), well sorted, rounded, SILT, non-plastic, | ML |1 PID(B)=0.5 ppm, (H)=1.0" |
N wet (NOTE: roots and other organic material visible) ?3;240 CEIS‘B)MO cpm,
1.5-2 - PID(B)=0.5 H)=1.0 7|
Black (N1}, well sorted, rounded, CLAY and silt, CH |1 (B)=0.5 ppm, (H)
L 14 medium plasticity E’ﬁ{gﬁ;o cgr%B)-"O cpm,
8 |1416 | Soil | 2-1-24 3 |25 006 ; - SP |2 PID(B)=1.0 ppm, (H)=2.0 |
lélAgrf\ljt l;)Icllt:;tgray (5Y 5/2), well sorted, rounded, fine ppm; RAD(B)=40 cpm,
= ' ] (H)=40 cpm N
0.6-2 " MH |2 PID(B)=1.0 ppm, (H)=2.0
Black {N1), well sorted, rounded, clayey SILT, slight " -
— 15 plastic(ity, wet vey 9 N ?ﬁ)’izo q?rs‘B)-“O com. |
g9 | 1618 | Soil | 4-2-24 4 0-05 ; i SP |2 PID(B)=1.0 ppm, (H)=2.0
r\snﬁglgmw%rtay {NS5), well sorted, subangular, medium ppm; RAD(B)=40 cprm,
= 4 (H)=40 cpm
0.51 Moderate yellowish brown (10YR 5/4), well sorted, ML 2 PID(_B =1.0 . (H)=2.0 7
e : rounded, SILT, fow plasticity 1 D m)=40 cpm, |
— 18 |45 | 1819 | soi = =2.0" |
oil 0-1 SAA 2 PID(B)=1.0 ppm, (H)=2.0
ppm; RAD(B)=40 cpm,
R ] (H)=40 cpm N
— 19
NOTES: ms! = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

SHEET 1 OF 9

CLIENT:

EPA Region 2

PROJECT NUMBER:

164453

BORING NUMBER:

MA-MW15M

PROJECT NAME: EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION:

7.15

feet msl

TOTAL DEPTH: 74.00

feet bgs

DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD:

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in 0.D. HSA

SAMPLING METHOD: _2-in Spiit Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 10/31/2001 7:45:00 AM ‘ FINISH: 11/01/2001 1:34.00 PM
NORTHING: 398510.341 feet EASTING: 318537.69 feet
E z SOIL DESCRIPTION 3 :2; COMMENTS
o] 2 : 2|
|u < ” £l & [COLOR, MOTTLING, SOIL DESCRIPTION, P z |0
% = i w E v 9F PREDOMINANT GRAIN SIZE, SUBORDINATE g |2 z
aw|2l 5| ¢ 3. 2zl 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, el é o
29|y W w o8 gﬂg w < GRAIN SHAPE, PLASTICITY, MINERALOGY), oo |k
Egg g |z N :>(‘ E31 & WATER STATE, DENSITY/COHESIVENESS, 31y |u
© i} = 2
8713] 513 &% |zpE 3t |wewa 218 |5
— 16
NOTE: Blmd drill to 18 ft bgs. See boring
MA-MW15S.
[— 17 —]
— 18 A
1 {1820 | Soil [ 2324 5 12 o1 Dark yellowish brown (10YR 4/2), well sorted, ML D (B=0.0 PP, (“)”0 o]
rounded, clayey SILT, low plasticity, wet, thinly p,g)T (B)'
bedded (NOTE: 3in of 10YR 4/2 find sand (SP))
5 o
19 1-2 Pale brown (5YR 5/2), well sorted, rounded, CLAY | CL |0 PID(B)=0.0 ppm, (H)=0.0""|
and silt, medium plasticity, wet {’,2)"12{}‘6‘3,9‘20 cpm,
— 20 ;
2 2022 | Soil [ 2222 4 j1 joos Moderate yellowish brown (10YR 5/4), well sorted, | CL PID(B)= Doé’p'g (H)=0.0""]
rounded, intermixed, CLAY and silt, medium 83{2 =20 cpr$| }=20 cpm,
plasticity, wet, soft (NOTE: intermixed with 5YR 5/2)
i 0.5-1 Light olive gray (5Y 5/2), well sorted, rounded, CLAY CL PID(B)=0.0 ppm, (H)=0.0 |
and sift, medium plasticity, thinly bedded (NOTE ?ﬁy-';zo CD(B)=2° com,
” thinly bedded with fine siity sand) pm
S _
— 22 3 |22-24 it | 2-4-5-8 9 |13 |01 - - 1D =
Soil - Light olive gray (5Y 5/2), mottled (many, fine, SP PID(B)= DOé’p"z‘o(H) =0.0
distinct, dark yellowish orange), well sorted, D on o |20 P
subrounded, fine SAND, wet
L N —
" NOTES: ms) = mean sea level

bgs = below ground surface

302461
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CH2MHILL SOIL BORING LOG

: SHEET 2 OF 9 ,‘

CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 v BORING NUMBER: MA-MW15M
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 715 feet msl TOTAL DEPTH: 74.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT; CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 10/31/2001 7:45:00 AM FINISH: 11/01/2001 1:34:00 PM
NORTHING: 398510.341 feet EASTING: 318537.69 feet
E % SOIL DESCRIPTION 6’ § COMMENTS
¢ : 1
&) g " £l [COLOR, MOTTLING, SOIL DESCRIPTION, 5|2 loe
% 2 g, w E = 2 PREDOMINANT GRAIN SIZE, SUBORDINATE a |9 g
Bw|Z| 2| ¢ 3. 4 - GRAIN SIZE WITH DESCRIPTORS, SORTING, o] 81
Do wl w | ouw of Bl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |la |k
FElT] T |t z e 3%8 &k WATER STATE, DENSITY/COHESIVENESS, 8| & |u
© ] = )
503 5|3 2% |z[gE 38 |wena 2|8 |5
[ < 1.3 Pale yellowish brown (10YR 6/2), mottled (man sw |o PID(B)=0.0 ppm, (H)=0.0" |
fine, very pale orange), moderately sor(ed,( Y {’ﬁ)"__'i‘,o 03%8):20 cpm,
subangular, fine SAND, wet
2% |4 [2026 |Soi | 5101213 2312 |04 Grayish brown (5YR 3/2), well sorted, CLAY and sitt, { CL 10 PID(B)=0.0 ppm, (H)=0.0""|
wet, thinly bedded (NOTE: 241 8in-25% 10YR 5/2 B a2 P
silty sand (SM)) com
[~ 25 1-1.5 Moderate brown (5YR 4/4), well sorted, rounded, cL o PID(B)=0.0 ppm. (H)=0.0" |
CLAY and silt, wet ?}‘1))";2 A o‘I?n(nE!):zo cpm,
B 5 |2628 | soil| 14-13-10-9 23 | 1.75{ -0.5-0 Dark yeliowish orange (10YR 6/6), mottled (many. sw o PID(B)=0.0 pom, (H)=0.0 |
fine, faint, dark yellowish orange), poorly sorted, E’,ﬂ’)";'zo CD,&B)'ZO opm.
6 subangular, medium SAND, some fine gravel P
- 0-1.75 : sP |o PID(B)=0.0 ppm, (H)=0.0" |
Moderate yellowish brown (10YR 5/4), mottied N _
(many, ﬁng, faint, pale yelkgwish oran)ge), well ?%’2'25/\0,?)'20 opm.
sorted, subangular, fine SAND, wet ®
— 27 —4 —
I— 28 . -
6 |28-30 | Soil | 2337 6 |1 |0 SAA, trace medium gravel (NOTE: with trace 0 PID(B)=0.0 ppm, (H)=0.0
meduim gravel) ?r’i))"—-‘zo CE%BF?O cpm,
— 29 - —
L 2N
NOTES: ms! = mean sea level

bgs = below ground surface
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CH2MHILL

SOIL BORING LOG

SHEET 3 OF 9

CLIENT:
PROJECT NUMBER:
PROJECT NAME: EPA-Martin Aaron
SURFACE ELEVATION:
DRILLING CONTRACTOR: Unit-Tech
DRILLING METHOD:

EPA Region 2

164453

BORING NUMBER:

MA-MW15M

LOCATION: Marlin Aaron Proper

7.15

feet msi

TOTAL DEPTH: 74.00

feet bgs

Hollow Stem Auger

FOREMAN:

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Woiciech Winkler
START: 10/31/2001 7:45:00 AM FINISH: 11/01/2001 1:34:00 PM
NORTHING: 398510.341 feet EASTING: 318537.69 feet
o z SOIL DESCRIPTION 2| = COMMENTS
i 5 g | a
x| 2 £ 3
2 ~ % = » E ha [COLOR, MOTTLING, SOIL DESCRIPTION, (>5 b4 %
sE1E © w = NG SE PREDOMINANT GRAIN SIZE, SUBORDINATE e ol
gw|2f 2| ¢ 3. &l BT GRAIN SIZE WITH DESCRIPTORS, SORTING, o é ]
29 wl yfuw 0% |YwY wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |a |k
celal | & z® 223l & WATER STATE, DENSITY/COHESIVENESS, g1 & |u
1z = | 2 Qb |>[Ful zZE LAYERING] ? |8 |E
o » & & Do zZlnX) BZ ) a o
Yo l7 |30-32 |soin|381s16 212 |005 Brownish gray (5YR 4/1), well sorted, rounded, CcL P'D( zm -0 DE"' (H)’° 0
CLAY and silt, medium plasticity (H =20 ( =20 ¢
}— 0.51 Moderate yellowish brown (10YR 5/4), mottled SP 10 PID(B)=0.0 ppm. (H)=0.0 "
(many, fine, faint, moderate yellowish brown), well 5‘,’;22 cg (B)=20 cpm,
31 sorted, subangular, fine SAND, wet
115 Moderate yellowish brown (10YR 5/4), weli sorted, | Cb PIE) Do(gp_‘go(ﬂ)”o 0
rounded, intermixed, CLAY and silt, medium 85);20 cpm )=20 cpm.
- plasticity, wet, thinly bedded (NOTE mixed with
L 1.5-2 5YR 5/2) A sw PID(B?IA gpm (H)=0.0 7]
Dark yellowish orange (10YR 6/6), mottled (many, ppm; RAD(B)=20 cpm,
fine, faint, very pale orange), poorly sorted, (H)=20 cpm
—32 g [s234 |Soil|2120216 4 01 subrounded, medium SAND, some fine gravel, wet sp PID(B)=0 =0.0"]
ot Light olive gray (5Y 5/2), mottled (many, fine, ppns MO(cgm
distinct, dark %/ellow;sh orange), well sorted, {H)=20 cpi
i subrounded, fine SAND, wet 1 __1
15 Pale yellowish brown (10YR 6/2), mottled (many, | SW Do A0 e
fine, very pale orange), moderately sorted, 8%_20 cpm 12
subangular, fine SAND, some fine gravel, wet
i 1.5-2 Moderate yellow (5Y 7/6), well sorted, subangular, sP PID(B)=0.0 ppm, (H)=0.0 |
medium SAND, wet ?ﬁ)"_' 2?}‘3‘?,(,,8)—20 cpm.
— 34 . ]
9 3436 | Soil | -12-15-20 712 1015 Light olive gray (5Y 5/2), mottled (many, fine, SP PID( Aﬁooé’&m (H)=0.0
distinct, dark yellowish orange), well sorted, ?S;“ =20 {8)=20 cpm,
subrounded, fine SAND, wet
— 35 . ~
i 1.5-2 Light greenish gray (5GY 8/1), mottled (common, SM PID(B)=0.0 ppm., (H)=0.0 |
fine, distinct, light red), well sorted, subrounded, ?8)'2‘20 cggB)—zo crm.
36 medium SAND, some clay, wet
10 3638 | Soil | 20-24-39-32 6312 {01 Pale yellowish brown (10YR 6/2), mottled (common, | SP 1 0 PID(B)=0 oé’p'" (HH’ o]
fine, faint, very pale orange), moderately sorted, m)m=,20 DE)=20
B medium SAND, some coarse sand, wet

NOTES:

msl = mean sea level
bgs = below ground surface

302463
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CH2MHILL

SOIL BORING

LOG

i

SHEET 4 OF 9
CLIENT: EPA Region 2 -
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW15M

PROJECT NAME:

EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION:

7.15

feet msl

TOTAL DEPTH:

74.00 feet bgs

DRILLING CONTRACTOR: _Unit-Tech

DRILLING METHOD:

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT:

CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Woijciech Winkler

START: 10/31/2001 7:45:00 AM FINISH: 11/01/2001 1:34:00 PM

NORTHING: 398510.341 feet EASTING: 318537.69 feet

o z SOIL DESCRIPTION = s COMMENTS
y ¢] g1la
@ e & s | a
| w g “ £ [COLOR, MOTTLING, SOIL DESCRIPTION, 51z |loe
% £12 % W = = 9K PREDOMINANT GRAIN SIZE, SUBORDINATE L ]2 z
Bw| 2| 2 |& 3. &l 83 GRAIN SIZE WITH DESCRIPTORS, SORTING, o é o
0| u W u ow Sl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), oo (b
A B | B z® @3 &Y WATER STATE, DENSITY/COHESIVENESS, S| L |uw
ez =12 S |>z0 Ze LAYERING] @ |9 |&
fa) > g b B o ZlpXl BH<Z =] o jo
b 1-1.8 Li i sP |o PID(B)=0.0 H)=0.0
ght ofive gray (5Y 5/2), mottled (many, fine, E ppm, (H)
distinct, dark gellowish orange), well sorted, f’ﬁ)@:‘,o D#‘B)‘zo cpm.
subrounded, fine SAND, wet P

- 152 ; ; sM |0 PID(B)=0.0 ppm, {H)=0.0 "]
Light greenish gray (5GY 8/1), mottied {common, . >
fine, distinct, light red), well sorted, subrounded, ?ﬁ)l"zo C,I)Drs‘B)-zo cpm.
medium SAND, some clay, wet

=38 |49 {3840 |Soi| 14222038 |51 0-05 SAA 0 PID(B)=0.0 ppm, (H)=0.0|

. ppm; RAD(B)=20 cpm,
{H)=20 cpm

B 0.5-1 - SP |o PID(B)=0.0 ppm, (H)=0.0 "}
Pale yellowish brown (10YR 6/2), mottled (common, 5 ol
fine, faint, very pale orange), moderately sorted, f’f,’;‘;zo ql))rs_lé))-zo com.

39 medium SAND, some coarse sand, wet

B 1.5-2 : SP |0 PID(B)=0.0 ppm, (H)=0.0 |
Yellowish gray (5Y 7/2), mottled (common, fine, N -
faint, dark yellowish orange), weil sorted, fﬁ)";'zo cg,i,g)'zo cpm.
subrounded, fine SAND, wet

— 40 145 14042 | son| 121750 672 |o1 SAA 0 PID(B)=0.0 ppm, (H)=0.0" |

ppm; {B)=20 cpm,
{H)=20 cpm
— 41 115 SAA fine SAND sP o PID(B)=0.0 ppm. (H)=0.0"" |
o ppm; RAD(B)=20 cpm,
{H)=20 cpm

1 .52 Dark yellowish orange (10YR 6/6), well sorted, SP {0 PID(B)=0.0 ppm. (H)=0.0 |
rounded, fine SAND, wet st oo =20 cpr.

[T 42 143 {4248 |soil | 2273321 |60 [15 |05 Yellowish gray (5Y 7/2), mottled (common, fine, SP {0 PID(B)=0.0 ppm, (H)=0.0"|
faint, dark yellowish orange), well sorted, 55)’:-20 cg&a)—zo cern,
subrounded, fine SAND, wet

f— 43 — —

L s _

NOTES:

msl = mean sea level
bgs = below ground surface
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CH2MHILL SOIL BORING LOG
-
SHEET 5 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW15M

‘PROJECT NAME: _EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION:
DRILLING CONTRACTOR: Unit-Tech

DRILLING METHOD:

7.15

feet msl

TOTAL DEPTH:

74.00

feet bgs

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

‘ NOTES:

SAMPLING METHOD: 2-in Split Spoon/140 LB Hammer CH2M GEOLOQGIST: Woiciech Winkler
START: 10/31/2001 7:45:00 AM FINISH: 11/01/2001 1:34:00 PM
NORTHING: 398510.341 feet EASTING: 318537.69 feet
o z SOIL DESCRIPTION 3 s COMMENTS
L ] @ (r]f
x| 2 & g | g
_t % > ® E o [COLOR, MOTTLING, SOIL DESCRIPTION, 5 z [0}
EC12] B |w = < 8F PREDOMINANT GRAIN SIZE, SUBORDINATE a | 8 |E
gwi{z]| | & 3. Zl B GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 é 9
@0y w | ce Syl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o lalk
EE & g a CE) g :;' 2 9 g x WATER STATE, DENSITY/COHESIVENESS, @ % 1]
© D = a
s 51 15 a7 |zlpx] &2 LAYERING] 81alh
i 14 | 4446 | Soit 2 |o2 SAA PID(B)=0.0 ppm, (H)=0.0
ppm; RAD(B)=20 cpm,
(H)=20 cpm
L 45 —
I~ 46 " ’
15 | 46-48 | Soi) | 13-17-21-27 82 |o2 PID(B)=0 H)=0.0]
l SAA ppn$ zon(é))pmzo(cgm
(H)=20 cpm
— 48 |46 l4ss50 | soi | 102250 72|12 o1 SAA 0 PID(B)= Do Bppnn (H)—oo
pm; =
FH)=2 cprf'))
49 12 Dark yeilowish orange (10YR 6/6), well sorted, SP |o PID(B)=0.0 ppm, (H)=0.0" |
subrounded, fine SAND, wet Fr’i))"-,;zo D(B)=20 cpm,
=20 cpm
)..
— 50 {47 |sos2 | soil | 10-22-33-34 55117 |0-2 SAA 0 PID(B)=0.0 ppm, (H)=0.0" |
ppm; RAD(B)=20 cpm,
(H)=20 cpm
I &4 —
msl = mean sea level

bgs = below ground surface
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& CHzMHILL] SOIL BORING LOG

SHEET 6 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: 164453 . BORING NUMBER: MA-MW15M
‘PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 7.15 feet msl TOTAL DEPTH: 74.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:
DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA
SAMPLING METHOD: 2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: W ojciech Winkler
START: 10/31/2001 7:45:00 AM FINISH: 11/01/2001 1:34:00 PM
NORTHING: 398510.341 feet EASTING: 318537.69 feet
[y z SOIL DESCRIPTION = s COMMENTS
iy ) 2| &
x| F b gl o
_ | g ® £ & [COLOR, MOTTLING, SOIL DESCRIPTION, 512 |oe
% Els @ w = L 8F PREDOMINANT GRAIN SIZE, SUBORDINATE g | 8 g
Lw|Z z b 3. u 2l 485 GRAIN SIZE WITH-DESCRIPTORS, SORTING, ! é @
@ g w w w oP Swdl ws GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o ik
e [ i a z 9 @28l ak WATER STATE, DENSITY/COHESIVENESS, 2 BT
s°1z| 21 2| 8% |zE3 zE LAYERING] 22 |&
o ] (‘/() %] o b Z | x B Z = a o
2 )
— 52 |48 |s2:5¢ | soil | 394150 91 | 1.25] 02 A 0 | Pro@)=0.0 gom. 19=0.07]
m, =, ,
T ADIE2 o
53 | . . —
— 54 |19 | 5456 | soil | 10-22:50 72 | 1.25) 02 SAA 0 PID(E =°b°§°"2'b(H)=°'°—
Dm0 opne )20 P
L 55 —4 —
— 56 |20 {5658 | soil | 4850 75 | 005 SAA 0 PID@B)=00 Bpprgb(HFO.O_
m, = 3
a%=20cw%) cpm
— 57 — —
- -1 —
L e |

NOTES: msl = mean sea level
bgs = below ground surface

302466



¥ CH2MHILL SOIL BORING LOG
<
- : SHEET 7 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: 164453 BORING NUMBER: MA-MW15M

PROJECT NAME: EPA-Martin Aaron

LOCATION: Martin Aaron Proper

SURFACE ELEVATION:

DRILLING CONTRACTOR: _Unit-Tech
DRILLING METHOD:

7.15

feet msl

TOTAL DEPTH: 74.00

feet bgs

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in I.D./8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 10/31/2001 7:45:00 AM FINISH: 11/01/2001 1:34.00 PM
NORTHING: 398510.341 feet EASTING: 318537.69 feet
= z SOIL DESCRIPTION pu] s COMMENTS
e S g |t
x| 2 & g | o
lw < o £ o [COLOR, MOTTLING, SOIL DESCRIPTION, P z |lo
% El= g w = w9 £ PREDOMINANT GRAIN SIZE, SUBORDINATE o |9 ,%
w2 z e 3. xl 8> GRAIN SIZE WITH DESCRIPTORS, SORTING, o é 3
®Quw w | oW o% Lwyl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o |a |k
[=R 4 a a z @ 2R Q &g WATER STATE, DENSITY/COHESIVENESS, ! Lotuw
ezl =21 2 S5% |>|zul 3k LAYERING] a2 |9 |&
o %] P & @ b Zlnx »Z =] o fo
Y 1921 | 5860 | Soil [ 10-14-38-50 52 1 1.7 o017 SAA PID(B)=0.0 ppm, (H)=0.0
ppm; D(B)=20 cpm,
(H)=20 com
— 59 —
I~ 60 —
22 | 60-62 | Soil | 25-38-35-43 732 005 Grayish orange (10YR 7/4), well sorted, subangular, | SP PID(B)=0.0 ppm, (H)=0.0
. medium SAND, wet ?ﬁ)zé(};ﬁg‘ayzo cpm,
r 0.5-1 PID(B)=0.0 ppm, (H)=0.0 |
SAA, fine SAND ppns,‘ D(é’)‘l"ﬁo(c,gm,
{M)=20 com
— 61 1-2 =0.0" |
: Dark yellowish orange (10YR 6/6), well sorted, sp PID(B)=0.0 pprm, (H)=0.0
subrounded, fine SAND, wet ?a)n;,z(%g)é‘g)-zo cpm,
— 62 —
64 153 (6466 | soil | 21-2632-38 58 0-2 SAA PID(B&?,O , (H)=0.0" |
ppm; D(é’,’i_';‘o cpm,
(H)=20 cpm
— AR —1
NOTES: msl = mean sea level

bgs = below ground surface
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</ CH2MHILL SOIL BORING LOG
SHEET 8 OF 9
CLIENT:
PROJECT NUMBER: BORING NUMBER:
PROJECT NAME: EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: feet msl TOTAL DEPTH:

DRILLING CONTRACTOR: _Unit-Tech
DRILLING METHOD:
SAMPLING METHOD:

FOREMAN:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D./8in O.D. HSA

2-in Split Spoon/140 LB Hammer

CH2M GEOLOGIST:

Wojciech Winkler

START: 10/31/2001 7:45:00 AM FINISH: 11[01/2001 1:34:00 PM
NORTHING: feet EASTING:
ooy b4 SOIL DESCRIPTION = =3 COMMENTS
w @) (o] o
~= = o Q;
@ < o £ I
|y g ” E T [COLOR, MOTTLING, SOIL DESCRIPTION, P z |o
% iz &5 w & 9 T PREDOMINANT GRAIN SIZE, SUBORDINATE & o é
ool 'g bl 3 ¥l 4y GRAIN SIZE WITH DESCRIPTORS, SORTING, Q é o0
22wl w|w o 18wl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), o | o |k
Fela oz | & z® |J[EY & WATER STATE, DENSITY/COHESIVENESS, @ | & |uw
Bzl 2| 2 9% |>[2n 3E LAYERING] @ |8 |&
o 2] 5 & ® b Z | »Z : 3 P
23 0-1 : PID(B)=0.0 ppm, (H)=0.0
SAA, medium SAND ppns; D(Bp)‘go(ogm,
(H)=20 cpm
— 67 145 AR T SATD PID(B)=0.0 ppm, (H)=0.0"|
' ppm; RAD(B)=20 cpm,
(H)=20 cpm
3 1.5-2 : PID(B)=0.0 ppm, (H}=0.0 |
SAA, medium SAND ppnf; o(é’)‘l"z‘o‘c,?m,
(H)=20 cpm
— 68 44 0-2 PID(B)=0.0 N
- .0 ppm, (H)=0.0
SAA ppm; D(Eg)=20(cgm.
{H)=20 cpm
— 69 —
— 70 76 02 A PID(B)=0.0 ppm, (H)=0.0"|
ppm; RAD(B)=20 cpm,
(H)=20 cpm
b 792 —_
NOTES: msl = mean sea level

bgs = below ground surface
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W CH2MHILL SOIL BORING LOG
SHEET 9 OF 9
CLIENT: EPA Region 2
PROJECT NUMBER: 164453 BORING NUMBER: MA-MW15M
PROJECT NAME: EPA-Marlin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION: 7.15 feet msi TOTAL DEPTH: 74.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:

DRILLING METHOD:

Hollow Stem Auger

DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D/8in O.D. HSA

SAMPLING METHOD: _2-in Split Spoon/140 LB Hammer CH2M GEOLOGIST: Wojciech Winkler
START: 10/31/2001 7:45:00 AM FINISH; 11/01/2001 1:34:00 PM
NORTHING: 398510341 __feet EASTING: 318537.69 feet
= z SOIL DESCRIPTION = s COMMENTS
£ e 2|k
| Z £ g2l g
sl g - g o= [COLOR, MOTTLING, SOIL DESCRIPTION, 512 le
EE12 B | w e Y 9F PREDOMINANT GRAIN SIZE, SUBORDINATE a | 8 |Z
swl|2| 2|72 3. %Z| 9= | GRAINSIZE WITH DESCRIPTORS, SORTING, el D2
2oyl w | S% |Bwyl uwkg GRAIN SHAPE, PLASTICITY, MINERALOGY), o lo |k
Exlal & | & zb |FEG &F WATER STATE, DENSITY/COHESIVENESS, 2 | € |w
S°12| 212 Q%% |38 2E LAYERING] g3 {2 |E
[=} B b 7} o b Zijnx U Z = a 1o
re 27 | 72-74 | soit | 27-50 0-2 SAA 0 PID(B)=0.0 ppm, (H)=0.0

— 73

ppm; RAD(B)=20 cpm,
{H)=20 cpm 4 :

— 74

NOTES:

mst = mean sea level
bgs = below ground surface

302469
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CH2MHILL SOIL BORING LOG

il
SHEET 1 OF 2

CLIENT: EPA Region 2
PROJECT NUMBER: _ 164453 BORING NUMBER: MA-MW16S

PROJECT NAME: _EPA-Martin Aaron LOCATION: Martin Aaron Proper
SURFACE ELEVATION:. 7.69 feet msl TOTAL DEPTH: 18.00 feet bgs
DRILLING CONTRACTOR: _Unit-Tech FOREMAN:

DRILLING METHOD: _ Hollow Stem Auger DRILLING EQUIPMENT: CME 85 Rig 4 1/4in 1.D/8in O.D. HSA
SAMPLING METHOD: _2-in Split Spoon/Hammer/liners CH2M GEOLOGIST: Woijciech Winkler
START: 10/29/2001 2:30:00 PM FINISH: 10/29/2201 5:00:00 PM
NORTHING: 398718.727 feet EASTING: 318788.316 feet

E z SOIL DESCRIPTION a c% COMMENTS
W 8 @ a
x! Z a 2 | o
fuw S o £l = [COLOR, MOTTLING, SOIL DESCRIPTION, » z |0
sEiel Eluw = & QF PREDOMINANT GRAIN SIZE, SUBORDINATE a | o |E
dwiz| 2| 3. Zl 8= GRAIN SIZE WITH DESCRIPTORS, SORTING, 2 é 0
Do lwl w|ouw 0% |HwYl wg GRAIN SHAPE, PLASTICITY, MINERALOGY), ¢ |a |k
Foe|d i a z% |28l &x WATER STATE, DENSITY/COHESIVENESS, 3 T )
izl =21 2 Sk |ZE& zE LAYERING] & |8 |&
o %] & & o |ZnE| HZ > o (o
0 .
L Soil § 7-16-13-11 23[.5 1005 Grayish brown (5YR 3/2), well sorted, rounded, fine | SM {02 PID(B)=0.2 ppm, (H)=0.2
. ' ’ ’ , RAD{B)=20 5
N SAND and silt, dry ’? ] {-"3)'220 cprg‘ =20 cpm, i
L — 1 - —
2 2 24 Soil | 6-4-3-2 7 113|005 Black (N1), mottled (many, fine, prominent, light SM 102 PID(B =°b2é”’_"‘;b(”)=°-2~
. gray), poorly sorted, subrounded, fine SAND and siit ?ﬁ)=;w GD'$1 )=40 cpm,

+ and fine gravel, dry E ’ —
|- 3 - —
— 4 - it | 5533 8 |13 }o1s ; y 2

3 |48 Soil : : Dark yellowish orange (10YR 6/6), well sorted, SP 0.2 PIDE -°b2é>gf:b(H)=0-2
rounded, fine SAND, moist (NOTE: layered (3in) | P opren)=40 cpm.
- with 10R 6/6, well sorted sand (SP) moist) B ~
- 5 . ]
- - R
- 6 . —]
4 |68 | Soil (3233 5|1 |oos Dark gray (N3), well sorted, rounded, fine SAND and | SM | 1.2 PID(B)=0.2 pprm, (H)=1.2
i silt, trace fine gravel, moist ?ﬁ)"—-‘ko w,& )=40 cpm,
0.51 SwW 1.2 PID(B)=0.2 ppm, (H)=1.2 ]
Black (N1), moderately sorted, coarse SAND, trace " -
7 fine gravel, wet i m)"-::t ORAOEA“B)—W cpm, h
— 8 ﬂ ]
— 9 . ]
®
" NOTES: ms) = mean sea level

bgs = below ground surface
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CH2MHILL|

SOIL BORING LOG

SHEET 2 OF 2

CLIENT:
PROJECT NUMBER:
PROJECT NAME: _EPA-Martin Aaron

EP